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Hanford Waste Vitrification Plant Advanced Technology Division
Richiand, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

SECTION 01730
OPERATION AND MAINTENANCE DATA

PART 1 GENERAL
1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit operation and maintenance (0&M} data which is specifically
applicable to this contract and a complete and concise depiction
of the provided equipment or product. Data containing extraneous
information to be sorted through to find applicable instructions
will not be accepted. Present information in sufficient detail to
clearly explain user 0&M requirements at the system, equipment,
component, and subassembly Tevel. Include an index preceding

each submittal. Submit the following in accordance with the
Vendor Drawing and Data Requirements section of the Order/
Subcontract.

1.1.1 Package Content

For each product, system, or piece of equipment requiring submis-
sion of O&M data, submit the package required in the individual
technical section. Package content shall be as required in the
Paragraph 1.3, "Schedule of Operations and Maintenance Data

Packages."
1.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES
1.2.1 Operating Instructions

Include specific instructions, procedures, and illustrations for
the following phases of operation:

1.2.1.1 Safety Precautions

List personnel hazards and equipment or product safety precautions
for all operating conditions.

1.2.1.2 Operator Prestart
Include requirements to set up and prepare each system for use.
1.2.1.3 Start-Up, Shutdown, and Post-Shutdown Procedures

Include a control seqguence for each of these operations.

7/13/92 9:42am
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1.2.1.4

1.2.1.5

1.2.1.6

1.2.1.7

1.2.2

1.2.2.1

1.2.2.2

7/13/92 9:.42am
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Normal Operations

Include control diagrams with data to explain operation and
control of systems and specific equipment.

Emergency Operations

Include emergency procedures for equipment malfunctions to permit
a short period of continued operation or to shut down the equip-
ment to prevent further damage to systems and equipment. Include
emergency shutdown instructions for fire, explosion, spills, or
other foreseeable contingencies. Provide guidance on emergency
operations of all utiltity systems including valve locations and
portions of systems controlled. :

Operator Service Requirements

Include instructions for services to be performed by the operator
such as lubrication, adjustments, and inspection.

Environmental Conditions

Include a list of environmental conditions (temperature, humidity,
and other relevant data) which are best suited for each product or
piece of equipment and describe conditions under which equipment
should not be allowed to run.

Preventive Maintenance

Include the following information for preventive and scheduled
maintenance to minimize corrective maintenance and repair.

Lubrication Data

Include lubrication data, other than instructions for lubrication
in accordance with Paragraph 1.2.1.6, Operator Service
Requirements.

Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive mainte-
nance, inspections, tests and adjustments required to ensure
proper and economical operation and to minimize corrective
maintenance and repair. Provide manufacturer's projection of
preventive maintenance man-hours on a daily, weekly, monthly,
and annual basis.

105WOL1:101\210\8457 1163, SPEMWPS51 P-P33A-01730-2
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Rev. O

1.2.3 Corrective Maintenance

Include manufacturer's recommendations on procedures and
instructions for correcting problems and making repairs.

1.2.3.1 Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause

of typical malfunctions. Describe clearly why the checkout is
performed and what conditions are to be sought. Identify tests or
inspections and test equipment required to determine whether parts
and equipment may be reused or require replacement.

1.2.3.2 Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point
drawings of wiring and control circuits including factory-field
interfaces. Provide a complete and accurate depiction of the
actual job specific wiring and control work. On diagrams number
electrical and electronic wiring and pneumatic control tubing and
the terminals for each type, identically to actual installation
numbering.

1.2.3.3 Maintenance and Repair Procedures

Incliude instructions and list tools required to restore product or
equipment to proper condition or operating standards.

1.2.3.4 Removal and Replacement Instructions

Include step-by-step procedures and 1ist required tools and
supplies for removal, replacement, disassembly, and assembly

of components, assemblies, subassemblies, accessories, and
attachments. Provide tolerances, dimensions, settings and
adjustments required. Instructions shall include a combination of
text and illustrations.

1.2.3.5 Spare Parts and Supply Lists

Include 1ists of spare parts and supplies required for maintenance
and repair to ensure continued service or operation without
unreasonahle delays.

1.2.3.6 Corrective Maintenance Man-Hours

Include manufacturer's projection of corrective maintenance man-
hours. Corrective maintenance that requires participation of
the equipment manufacturer shall be identified and tabulated
separately.

7/13/92 9:42am
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Rev., O

1.2.4 Appendices

Provide information specified in the preceding paragraphs
pertinent to the maintenance or operation of the product or
equipment. Include the following:

1.2.4.1 Parts Identification

Provide identification and coverage for all parts of each
component, assembly, subassembly, and accessory of the end items
subject to replacement. Include special hardware requirements,
such as requirement to use high-strength bolts and nuts. Identify
parts by make, model, serial number, and source of supply to allow
reordering without further identification. Provide clear and
Tegible illustrations, drawings, and exploded views to enable easy
identification of the items. When illustrations omit the part
numbers and description, both the illustrations and separate
listing shall show the index, reference, or key number which will
cross-reference the illustrated part to the listed part. Parts
shown in the listings shall be grouped by components, assemblies,
and subassemblies.

. A.  Manufacturer's Standard Commercial Practice: The parts
data may cover more than one model or series of equipment,

Y components, assemblies, subassemblies, attachments, or

.y accessories, such as a master parts catalog, in accordance

T with the manufacturer's standard commercial practice.

LF3

) B.  Other Than Manufacturer's Standard Commercial Practice

£ f (MSCP): End item manufacturer may add a cross-reference to

T implement components' assemblies and parts requirements when

4y implementation in manual form varies significantly from

the style, format, and method of manufacturer's standard
commercial practice. Use the format in the following

example:
End Item Actual Actual
Manufacturer's Manufacturer's Name Manufacturer
Alphanumeric Sequence and MSCP Part No.
100001 John Doe & Co. 00000 2000002
1.2.4.2 Warranty Information

List and explain the various warranties and include the servicing
and technical precautions prescribed by the manufacturers or
contract documents to keep warranties in force.

7/13/92 9:42am
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1.2.4.3 Personnel Training Requirements

Provide information available from the manufacturers to use
in training designated personnel to operate and maintain the
equipment and systems properly.

1.2.4.4 Testing Equipment and Special Tool Information
Include information on test equipment required to perform
specified tests and on special tools needed for the operation,
maintenance, and repair of components.

1.3 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES
Furnish the O&M data packages specified in individual technical

sections. The required information for each 0&M data package is
as follows:

1.3.1 Data Package
Operating instructions

Safety precautions
Operation prestart

. Normal operations

A
B
c
D.  Start-up, shutdown, and post shutdown
E
F. Emergency operations

G

. Operator Service Requirements
H.  Environmental conditions

I. Preventative maintenance

J. Lubrication data
K. Preventive maintenance plan and schedule

L. Corrective maintenance
. Troubleshooting guides and diagnostic techniques

M

N. Wiring diagrams and control diagrams

0 Maintenance and repair procedures and manhour requirements
P

Removal and replacement instructions

7/13/92 9:42am
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Q. Spare parts and supply Tist
R.  Parts identification
S. MWarranty information

T. Personnel training requirements

U. Testing equipment and special tool information

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
(Not Used)

END OF SECTION

7/13/92 0:42am
105\WOL1:1014210\84571163. SPEAWPS1 P-P33A-01730-6
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SECTION 05063
WELDING PRESSURE VESSELS

PART 1 GENERAL

1.1

1.2

7/13/92 9:45am

SUMMARY

" This specification section defines the welding, examination and

testing requirements for shop fabrication of the steam generator,
steam condenser collector vessel and blowdown vessel. The
material of construction shall be 304L stainless steel for the
steam condenser collector vessel and blowdown vessel. The
material of construction shall be carbon steel for the steam
generator,

REFERENCES

The publications 1isted below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODES

ASME Section II, Part C 1889 Material Specifications-
Welding Rods, Electrodes, and

Filler Metals

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of

Division 1 Pressure Vessels

ASME Section IX 1989 Welding and Brazing
Qualification

AMERICAN SOCIETY OF NONDESTRUCTIVE TESTING (ASNT)

ASNT SNT-TC-1A 1988 Recommended Practice-Personnel
Qualifications and Certification in
Nondestructive Testing

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 1986 Standard Symbols for Welding,
Brazing and Nondestructive
Examination

105WOL1:101\210\84571337 SPE/WPS1 P33A-05063-1
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AWS A3.0 1989 Welding Terms and Definitions
Including Terms for Brazing,
Soldering, Thermal Spraying and
Thermal Cutting
AWS D10.11 1987 Recommended Practice for Root
Pass Welding of Pipe Without
Backing
AWS QC1 1988 Standard and Guide for

Qualification and Certification
of Welding Inspectors

1.3 RELATED REQUIREMENTS
Specification Section 13252  Precautions for the Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys
specification Section 13433  Pressure Vessels Stainless Steel

Specification Section 15620 Electric Steam Generator

1.4 DEFINITIONS
(Not Used)

1.5 SYSTEM DESCRIPTION
(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Welding Procedure Specifications (ASME Form QW-482 or equivalent)
or Procedure Qualification Records (ASME Form QW-483 or equiva-
lent) in accordance both with the requirements of ASME Section IX
and this specification section shall be submitted for Buyer
approval. Submittals shall include a brief summary of the
application of individual procedures with regard to types of
joints and materials.

1.6.2 Welder Performance Qualifications (ASME Form QW-484 or equivalent)
shall be submitted for information. They shall be in accordance
with the requirements of ASME Section IX.

1.6.3 A1 Welding Procedure Specifications, Procedure Qualification
Records for purchased items contracted by Seller shall be

7/15/92 10:36am
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submitted to Buyer for approval after review and concurrence by
Seller. Welder Performance Qualification shall be submitted for

information.

1.6.4 Nondestructive Examination (NDE) procedures for fabricated items
shall be submitted for Buyer approval. Fabrication shall not
start until these documents are returned to Seller with authoriza-
tion to proceed.

1.6.5 Certified Material Test Reports (CMTRs) for filler metal shall be
submitted for information.

1.6.6 Weld repair procedure shall be submitted for Buyer approval.

1.6.7 Final weld examination and inspection reports shall be submitted

for information. These shall include visual NDE reports and
radiography film.

1.6.8 Weld maps and weld procedure summary sheet shall be submitted for
Buyer approval. They shall specifically identify each weld joint,
weld procedure to be used and NDE requirements (sample form in
Attachment A).

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
(Not Used)

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Weld filler materials shall be in accordance with ASME Section 1I,
Part C.

2.1.2 weld filler materials shall be used so that the principal elements

in the deposited weld metal shall be of the same nominal composi-
tion as the base metal.

2.1.3 Solid wires for automatic welding processes shall contain the
principal alloying elements required for the deposited weld metal.
Welds deposited by the submerged arc process shall not derive any
p{incigal element from the flux. No active fluxes shall be
allowed.

7/113/32 9:45am
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2.1.4

2.1.5

2.1.6

2.1.7
2.1.8
2.1.9

2.2

2.2.1
2.2.1.1

2.2.1.2
2.2.1.3

2.2.1.4

2.2.1.5

2.2.1.6

7/13/92 8:45am
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Fluxes that the flux manufacturer recommends for single-pass shall
not be used for multiple-pass welds.

Submerged arc welding shall be performed using the same name brand
flux and the same name brand of ASME classification wire as used
for the procedure qualifications.

Storage and handling of electrodes, fluxes and other welding
materials after shipping containers are opened shall be in
accordance with Seller's filler material control procedure. This
procedure shall be in accordance both with the guidelines of ASME
Section II, Part C and the filler metal manufacturer's
recommendation.

Tack welds shall be made with the equivalent type of electrode
filler wire that is used for the root pass.

Gas tungsten arc welding shall not be performed with filler metal
produced in accordance with SFA-5.2 of ASME Section II, Part C.

Low Hydrogen electrodes shall be used for all pressure-retaining
welds.

FABRICATION AND MANUFACTURE

General Requirements

Fabrication to this specification section shall be in accordance
with the requirements of ASME Code, Section VIII, Division 1.
Compliance with this specification section and authorization of
Welding Procedure Specifications and Procedure Qualification
Records shall in no way relieve Seiler of the responsibility to
provide welds which are sound and suited to the services for which
they are intended.

Welding and nondestructive test symbols sha11 be in accordance
with AWS A2.4.

Welding terms and definitions shall be in accordance with AWS
A3.0.

Cleanliness shall be maintained during welding. A1l stubs, rods,
flux, slag and other foreign material shall be removed from the
weld area.

A1l weld spatter, burrs, etc., shall be ground to a smooth
contour,

Arc strikes, weld starts and stops shall be confined to the weld
joint. Any arc strikes on base material shall be removed by

105\VOL1:101\210\84571337. SPEWP51 P33A-05063-4
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2.2.1.7

2.2.1.8

2.2.1.9

2.2.1.10
2.2.1.11

2.2.2
2.2.2.1

2.2.2.2

2.2.2.3

7/13/92 9:45am

light grinding to a smooth contour. If the grinding removes
a significant depth of metal (> 1/16 inch) the area shall be
back-welded and ground flush.

Fabrication aids, temporary supporting lugs, etc., that are
removed by gouging or cutting shall not be cut closer than 1/8
inch from the vessel surface, The remaining material shall then
be ground flush with the base metal. The ground area shall be
inspected for possible cracks or porosity by liquid penetrant or
magnetic particle examination. Whichever is applicable.
Examination shall be in accordance with Paragraph 3.2.5.

Nozzles, lugs, support rings and similar items shall not be .
located on a weld seam unless unavoidable. Buyer authorization
shall be required if any attachment is to be located on weld seam.

For stainless steel, where double-welded butt joints cannot be
utilized, the root pass welds shall be made with the GTAW process.
Back purging gas shall be used during welding. The purge shall be
maintained until at Teast 0.250 inch depth of weld metal has been
deposited or the weld joint is filled, whichever is less. Purging
shall be in accordance with AWS D10.11.

Peening of welds is not permitted.

Tack welds in open butt joints shall be feathered into surrounding
material.

Welding Qualifications

Welding Procedure Specifications, Procedure Qualification Records
and Welder's Performance Qualifications shall be in accordance
both with the requirements of ASME Section IX and this
specification section.

Welds deposited by procedures differing from those authorized
shall be rejected and completely removed at Seller's cost.

At the request of the Buyer, any welder shall be retested and
recertified when the work of said welder creates a reasonable
doubt as to the quality of his/her workmanship.

105\WOL1:101\210\8457 1337, SPEMWPS51 P33A-05063-5
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2.2.3 Acceptable Welding Processes
2.2.3.1 Welding may be achieved by any one or combination of the following
welding processes:
Welding Process AWS Letter Pesignation
Shielded Metal Arc Welding SMAW
Manual and Automatic Gas GTAW
Tungsten Arc Welding
Automatic Submerged Arc Welding SAW
2.2.3.2 Other welding processes such as Gas Metal Arc, Manual Submerged

Arc and processes employing flux-cored electrodes require specific
written authorization by Buyer. Submit all pertinent data and
intended application of said process for evaluation.

PART 3 EXECUTION
3.1 PREPARATION

3.1.1 Weld joint preparation shall be made by mechanical means or
thermal cutting. When thermal cutting is performed, the joint
surfaces shall be ground to bright metal prior to welding. Oxy-
fuel cutting of stainless steel is not acceptable.

3.1.2 Permanent backup strips are not permitted without specific written
authorization from Buyer. If temporary backup rings are used and
then removed, the weld area shall be dressed and examined for
cracks and other defects. Examination of the weld surfaces shall
be performed visually and by the liquid penetrant or magnetic
particle method, whichever is applicable. Liquid penetrant or
magnetic particle examination shall be in accordance with
Paragraph 3.2.5.

3.1.3 To minimize the contamination of 304L stainless steel Seller shall
follow the requirements of Specification Section 13252 prior to
and after welding.

3.1.4 For stainless steel the joint edges and adjacent surfaces to be
welded shall be wire-brushed. They shall then be cleaned with an
ethyl alcohol or acetone dampened lint-free cloth before welding
begins.

7/13/82 9:45am
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3.1.5 Wire brushes used on stainless steel shall be made of 300 Series

[ 3
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austenitic stainless steel. Mechanical cleaning tools such as
grinding wheels, files, deburring tools and wire brushes shall
be clearly marked. Marking shall identify tools to be used on
stainless steel only and be visible while tool is in use.

3.1.6 Grinding shall be done in such a method that overheating of
stainless steel base and weld metal is minimized. Abrasive disks
and abrasive flapper wheels are preferred over grinding disks or
continuous-belt grinders.

3.2 INSTALLATION, APPLICATION AND ERECTION

3.2.1 A1l welds shall be made in accordance both with Contract Documents
and Seller's fabrication drawings.

3.2.2 Welding starts and stops in welds shall be held to a minimum.
Each such stop shall be properly conditioned before continuing the
weld. The use of starting and stopping plates is recommended
where possible.

3.2.3 Welds shall be free of coarse ripples, grooves, overlap and
undercut. Intermittent welds are not permitted because of
increased chance of stress corrosion cracking and difficulty in
decontamination.

3.2.4 Preheat and Interpass Temperature Control

3.2.4.1 For 304L stainless steel the minimum preheat shall be 50°F. The
maximum interpass temperature shall not exceed 350°F.

3.2.4.2 For carbon steel the minimum preheat shall be 50°F.
3.2.5 Inspection and Nondestructive Examination
3.2.5.1 General Requirement

Specific nondestructive examination {NDE) shall be as noted either
in Specification Section 13433 or Specification Section 15620.

NDE methods, acceptance criteria and additional general require-
ments shall be in accordance with the following subparagraphs.

A1l NDE, except visual examination, shall be performed by
personnel certified in accordance with ASNT SNT-TC-1A.

3.2,5.2 Inspection

A. A1l phases of the welding operations from approval of
materials through acceptance of welds shall be inspected
by Seller's welding inspector.

7/13/92 9:45am
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B. Seller's welding inspector shall be qualified and certified
in accordance with AWS QC1 or equivalent QA program
authorized by Buyer.

C. All weld inspection reports shall be maintained and submitted
in accordance with Paragraph 1.6.7.

3.2.5.3 Visual Examination

A. Visual examination shall be performed in accordance with ASME
Code, Section V, Article 9, and this specification section.

B. The welds to be examined, the evaluation of indications and
the acceptance criteria shall be in accordance with ASME
Code, Section V, Articlie 9, Paragraphs T-950-1 and T-950-2,
and ASME Code Section VIII, Division 1, Paragraph UW-35.

C. Visual examination shall be performed on accessible surface
of all completed welds.

D. In addition to visual examination of completed welds, visual
examination is required for all ground and blended welds.

E. For butt joints, the weld metal on the front surface shall in
no place be Tower than the adjacent base metal surfaces.

F. Groove and fillet welds shall have a uniform transition from
the base material into the weld deposit. They shall be free

of undercut and unfused overlap.

3.2.5.4 Liguid Penetrant Examination

A. Liquid penetrant examination procedures shall be in accord-
ance with the requirements and methods specified in ASME
Code, Section V, Article 6.

B. Penetrant materials shall meet the requirements of Paragraph
T-625 of Article 6, Section V of ASME Code, for sulfur and
. halogen content regardless of the type of material to be
examined.

C. Liquid penetrant examination of welds shall include a band of
base metal at least 1 inch wide on each side of the weld,

D. The evaluation of indications and the acceptance criteria
shall be in accordance with ASME Code, Section VIII, Division
1, Appendix 8, Paragraphs 8.3 and 8.4 and Part UHA Paragraph
UHA-34 .

7113/92 9:45am
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3.2.5.5 Magnetic Particle Examination

A. Magnetic particle examination procedures shall be in
accordance with the requirements and methods specified in
ASME Code, Section V, Article 7.

B. Magnetic particle examination of welds shall include a band
of base metal at least one inch wide on each side of the
weld.

C. The evaluation of indications and the acceptance criteria
shall be in accordance with ASME Code, Section VIII,
Division 1, Appendix 6, Paragraph 6.4.

3.2.5.6 Radiographic Examination

A. Radiographic examination procedures and techniques shall be
in accordance with ASME Section V, Article 2.

B. The acceptance criteria and extent of examination shall
be in accordance either with ASME Code, Section VIII,
Division 1, Paragraph UHA-33 or UW-51, whichever is

. applicable,

e 3.3 SHOP QUALITY CONTROL
ii?.:g (Not Used)
[ 3.4 ADJUSTMENTS
i 3.4.1 Weld Repairs
3.4.1.1 A1l weld repairs shall be performed in accordance with the

approved weld repair procedure.

3.4.1.2 Unacceptable indications shall be completely removed by chipping,
gouging, grinding or other authorized methods (for the type of
material being repaired) to clean, bright metal. The excavated
areas shall be examined by the 1liquid penetrant or magnetic
particle method to assure complete removal of defects. Liquid
penetrant and magnetic particle examination shall be jn accordance
with Paragraph 3.2.5.

3.4.1.3 The repaired areas shall be reexamined using the same inspection
procedures by which the defect was originally detected along with
all other inspection called out for the particular weid.

3.4.1.4 Two repair attempts will be allowed on any one defective area.
. No further repair attempts shall be carried out without the
authorization of Buyer.

7/13/52 5:45am
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3.5 CLEANING
(Not Used)
3.6 PROTECTION
(Not Used)
3.7 DEMONSTRATICN
(Not Used)
3.8 SCHEDULES
{Not Used)
7/13/92 9:458m

105\WVOL1: 10121018457 1337, SPEMPS1

END OF SECTION

P33A-05063-10

FLUOR DANIEL, INC,

Advanced Technology Division
Fluor Contract 8457

Rev. O



5312575.0378 o

- FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

U.S. DEPARTMENT OF ENERGY

Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL10838
Rev. 0

ATTACHMENT A
WELD MAP DATA SHEET

Buyer P.0. No. Item No.

Buyer Weld Specification No.

1. Draw a single line sketch of the pressure retaining parts.

2. Identify each qualified welding procedure.

SKETCH

Seller
Address
Buyer PO#

This Form Completed By

Buyer Welding Eng. Review Block

Telephone No.

Revisions

Date

ATTACHMENT A
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11
12
13

14

15

16
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WELD PROCEDURE SUMMARY DATA

Action to be Taken

Enter the Buyer'!s Purchase Order number. A separate summary
must be completed for each P.0. and suborder.

Enter the Buyer's item number(s). The summary sheet must
reflect all items of similar construction that will have
common welding procedures. Items of markedly different
materials or methods of Manufacture should be entered on
separate WPS's.

Enter Seller's name.

Enter Seller's shop location where work will be performed.
Enter date summary is compiled.

Enter Buyer serial number and revision (Buyer's use only).
Enter Welding Procedure Specification (WPS) number.

Enter Procedure Qualification Record (PQR) number(s)
supporting the WPS.

Enter the welding process{es) used in performing (PQR).

Enter type of joint as referenced in Legend. Where (E) is
used, state type of joint or overlay in space 17.

Enter ASME-ASTM materials to be used in fabrication.
Enter base metal thickness range qualified by PQR.

Enter post weld heat treatment information in appropriate
0x.

Enter other pertinent information in this space. Such as
impacts, etc.

Ente; current review status of weld procedure {Buyer's use
only).

Enter date of current review status of weld procedure
{Buyer's use only).

Enter any special design or process information regarding
the item of construction in this box.

ATTACHMENT A

105\OL1:101\210\84571337.SPEMP51 P33A-05063 Page 2 of 4
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WELDING PROCEDURE SUMMARY

Welding Pressure Vessels

JOINT | ASME-ASTM | THICKNESS PHWT

SE URE | SUPPORTING
RIAL | PROCEDURE gl PROCESS TE | MATERIAL | QUALIFIED | ves | o COMMENTS STATUS | DATE
[ £ [ [ [z [l L4 L]

“ LEGEND REMARKS:

i JOINT TYPE DESCRIPTION

A Longitudinal Seam

B Circumferential Seam
C Pipe Seam

B Nozzie Seam

E Other [Explain in comments section)

I REVIEW TYPE

A Commence Fabrication
B Commence Fabrication

Submit w/Corrections
C Do Not Fabricate

SELLER: El SHOP LOCATION: E DATE: E
P.0. HO.: [ TTEM(S): A

ATTACHMENT A
105\VOL 1:101\210\84571337.SPEAVPS1 P33A-05063 Page 3 of 4
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WELDING PROCEDURE SUMMARY
Welding Pressure Vessels
“ —_— ——— .
PHWT
E ROCEOURE | SUPPORTING JOINT ASME-ASTM THICKNESS ========“
SERIAL | PROXE i PROCESS TYPE MATERTAL WALFIED [ vee | wo COMMENTS STATUS | oATE
LEGEND REMARKS:
JOINT TYPE DESCRIPTION
A Longitudinal Seam
B Circumferential Seam
C Pipe Seam
B Nozzle Seam
E Other {Explain in comments section)

REVIEW TYPE

A Commence Fabrication

B Commence Fabrication
Submit w/Corrections

C Do Not Fabricate

\ SELLER:

SHOP LOCATION:

DATE:

P.0. NO.:

ITEM(S) :

165WOLT1:101\210\8457 1337.SPEMWP51

P33A-05063
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SECTION 13252
PRECAUTIONS FOR FABRICATION, HANDLING AND STORAGE
OF STAINLESS STEEL AND NICKEL ALLOYS

PART 1 GENERAL
1.1 SUMMARY

This specification section outiines the requirement for handling,
fabrication, shipment and storage techniques to minimize the
risk of contamination of stainless steel and nickel alloys.
Contaminating compounds are those which contain free iron,
sulfur, chlorides and Tow melting-point metals. Typical

sources of contamination are listed below.

carbon steel brushes, chains, hooks etc.
adhesive/pressure sensitive tapes
grinding/abrasive disks

marking material

lubricants

nondestructive examination materials
cleaning fluids

hydrostatic test water

* 3 % % ¥ F *

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publication are referred to
in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING OF MATERIAL (ASTM)
ASTM A380 1988 Standard Practice for Cleaning and

Descaling Stainless Steel Parts,
Equipment, and Systems

ASTM D129 1991 Standard Test Method for Sulfur in
Petroleum Products (General Bomb Method)

ASTM D808 1991 Standard Test Method of Chlorine in
New and Used Petroleum Products (Bomb
Method)

ASTM D1552 1990 Standard Test Method for Sulfur in
Petroleum Products (High-Temperature
Method)

7/13/92 9:48am
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AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODE

ASME Section V 1989 Nondestructive Examination
1.3 RELATED REQUIREMENTS

(Not Used)
1.4 DEFINITIONS

COC - Certificate of Compliance

ppm = Parts Per Million

1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirement section of the Order/Subcontract.

1.6.1 Seller's procedure for handiing, cleaning, isolation and storage
of stainless steel and nickel alloys. These procedures shall be
submitted for Buyer approval.

1.6.2 Certificate of Compliance shall be submitted for materials that
are not intended to be removed after fabrication. Examples of
these materials are: Tlubricants, thread compound, nondestructive
examination materials, etc.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
(Not Used)

PART 2 PRODUCTS
2.1 GENERAL MATERIAL REQUIREMENTS

2.1.1 A1l 1imitations specified, e.g., percent, part per million (ppm)
etc. are to be by weight.

7/13/92 9:48am
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2.1.2

2.1.2.1
2.1.2.2
2.1.2.3

2.1.3
2.1.3.1

2.1.3.2

2.1.3.3

2.1.3.4

2-1.3.5

2.1.3.6

7/13/92 9:48am

A1l consumables and materials used during fabrication shall meet
the following general requirements uniess addressed in more detail
in this specification section:

Maximum chloride content shall be 250 ppm.
Maximum sulfur content shall be 1 percent.

Low melting point elements (such as cadmium, lead, mercury, tin
and zinc) shall not be added.

Carbon Steel Contamination

Tools and equipment used to cut, form and handle stainless steel
and nickel alloys shall be in accordance with one of the following
requirements:

A. Tools and equipment shall either be hardened tool steel or
chrome-plated steel.

B. Surfaces of non-stainless steel tools and equipment which
come into contact with stainless steel shall be covered
either with paper, plastic or stainless steel sheet.

Grinding equipment and stainless steel wire brushes previously
used on carbon steel shall not be used on stainless steel and
nickel alloys.

Temporary attachments for welding or fabrication shall be of a
similar grade material (e.g., 300 series stainless steel shall be
used for a temporary attachment to 304L stainless steel) to the
pressure component.

If scaffolding or Tadders are used during fabrication, the contact
surfaces at the stainless steel or nickel alloy interface shall be
protected either by wood or plastic. No direct contact shall be
permitted.

Areas used for fabrication of stainless steel and nickel alloys
shall be separate from carbon steel fabrication areas. These

greas shall be kept free of carbon steel shavings and grinding
ust.

Where it is not possible to provide protection from carbon steel,
the components shall be chemically cleaned to dissolve any carbon
steel which may be embedded in the stainless steel or nickel alloy
;g¥fac§é The cleaning requirements shall be in accordance with

M A380.

105\WOL1:101\210\6457 1403, SPEAWPS 1 P33A-13252-3
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2.1.3.7 Non-metallic slings shall be used when safe to do so. Lifting
with carbon steel chains from 1ifting lugs is acceptable.
2.1.3.8 Carbon steel strapping material used for shipping shall not
contact stainless steel or nickel alloy equipment or piping.
2.1.3.9 Surfaces that are found to be contaminated with carbon steel shall
be restored. Mechanical descaling is the preferred method. It
shall be performed in accordance with ASTM A380.
2.1.3.10 Walking directly upon stainless steel surfaces shall be avoided
where possible. Surfaces upon which walking access is required
shall be protectively covered.
2.1.4 Wrapping and Protective Covering Materials
2.1.4.1 No chioride restriction shall apply to wrapping and protective
covering material (such as polyethylene and polyvinyl chloride
(PYC) films) when used for packaging or storage purposes. PVC
caps, plugs and packaging material shall not be reused.
2.1.4.2 Pressure-sensitive tapes or adhesive-backed tapes shall not be
used within 12 inches of any area where local heating or welding
may increase the metal temperature to 180°F or higher.
2.1.4.3 Where tape is used during welding for back purging, the tape shall
be of a low-chloride type.
2.1.4.4 After pressure-sensitive and adhesive-backed tapes are no longer
required they shall be removed. Any remaining residual adhesive
shall be removed. Acetone shall be used.
2.1.5 Grinding Discs, Abrasive Discs, Brushes and Material Removal Tools’
2.1.5.1 Grinding discs, abrasive discs and brushes shall be designated for
use on stainless steel and nickel base alloys. These materials
shall not have been previously used on carbon steel, low alloy
steels or nonferrous metals and their alloys.
2.1.5.2 Grinding discs, abrasive discs and belts shall be of resin bonded
alumina, silicon carbide or zirconium carbide. Sulfurized
compounds shall not be used as a bonding material.
2.1.5.3 Only 300 series stainless steel brushes shall be used on stainless

steel and nickel base alloys.

2.1.5.4 A1l material removal and cleaning tools shall be marked to
identify that they are to be used on stainless steel and nickel
alloys only. Marking shall be visible while tool is in use.

7/19/92 9:48am
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2.1.6 Nondestructive Examination Materials
2.1.6.1 Sulfur and halogen content of liquid penetrant materials shall

be in accordance with the requirements of T-625 of Article 6,
Section V of ASME Code.

2.1.7 Cleaning Fluids

Chilorinated hydrocarbon solvents may be used for stainless steel
cleaning provided they are analyzed for total residual chlorine
and sulfur. The analysis process is as follows:

A. Select and weigh a glass Petri dish of 150mm nominal
diameter. Note the weight.

B. Pour a 100 gram sample of the solvent into the Petri dish.

c. Heat the sample for 60 minutes. The heating temperature
shall be between 194°F and 212°F, inclusive.

D. Weigh the Petri dish again. Subtract the weight noted in
Step A from the new weight. This is the weight of the
solvent residue.

1) If the residue is less than 0.005 grams, the solvent
is acceptable. No further analysis is required.

2} If the residue weight is 0.005 grams or more, repeat
Steps A through C. Test the residue in accordance
with ASTM D129 or ASTM D1552 for sulfur content. Test
the residue in accordance with ASTM D808 for halogen
content.

The residue shall not exceed 1 percent by weight in any case.
2.2 FABRICATION AND MANUFACTURE
2.2.1 Hydrostatic Test Water Quality

The intent of the following guidelines is to minimize the risk of
chioride stress corrosion cracking and microbiological influenced
corrosion without specifying extensive use of high purity water as
& test medium.

2.2.1.1 Water used for testing shall be clean, filtered, chlorinated
water. The free residual chlorine content of this water shall
not be more than 0.1 ppm. It shall be in accordance with the
following water chemistry requirements:

7/13/92 9:48am
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A.  pH at 77°F shall be 5.5 to 8.0.

B. Chloride content shall be less than 250 ppm.

c. Fluoride content shall be iess than 5 ppm.

D. Sulfide content shall be less than 1 ppm.

E. Total dissolved solids shall be less than 500 ppm.

Potable water which is in accordance with U.S. Public Health
Service requirements should satisfy these limits.

The test water shall be analyzed before equipment and pipes are
filled. The water's free residual chlorine content shall be
determined.

2.2.1.2 Test water and equipment or piping surface temperature shall
not exceed 140°F at any time during test or drying operations.
If a temperature in excess of 140°F is anticipated, high purity
demineralized water or steam condensate (less that 1 ppm
chlorides) shall be used.

2.2.1.3 Equipment or piping shall be completely drained and thoroughly
dried within 48 hours of testing. Acceptable methods of drying
include mopping, wiping or blow drying with cool (less than 140°F)
nitrogen.

2.2.1.4 Where complete draining of Tow point and pockets prior to drying
is not possible, the equipment or piping shall be rinsed with high
purity demineralized water or steam condensate (less than 1 ppm
chlorides). The equipment shall then be blow-dried with cool
(less than 140°F) nitrogen. Drying shall be completed within 48
hours of rinsing.

2.2.1.5 When equipment or piping is subjected to an extended hydrostatic
test or wet layup condition (greater than 48 hours) the test
water shall be analyzed for microbiological contamination. If
necessary, the water shall be treated on a daily basis with a
biocide to minimize the risk of microbiological contamination.
Acceptable biocides include chlorine (0.2 ppm residual) and ozone
(0.1 ppm residual).

2.2.1.6 Sensitized (i.e., welded) type 304 or type 316 austenitic stain-
less steel equipment and piping shall be hydrostatically tested
with high purity demineralized water or steam condensate {less
than 1 ppm chlorides). Equipment and piping shall be drained and
dried in accordance with Paragraph 2.2.1.3 after testing. Test
water for equipment or piping subjected to extended hydrostatic

7/13/32 8:48am
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test (greater than 48 hours) shall be treated with biocide in
accordance with Paragraph 2.2.1.5.
2.2.1.7 A1l equipment and piping shall be sealed and maintained in clean
condition once testing is compiete.
2.2.1.8 Any hydrostatic test condition or procedure not addressed by the
above paragraphs shall be submitted to Buyer for review prior to
the start of testing.
2.2.2 Cleaning Requirements
A1l surfaces to be welded shall be free of paint, oil, grease,
dirt and other foreign materials detrimental to the weld sound-
ness. An area 4 inches wide on each side of weld joint shall be
cleaned. Acceptable cleaning methods shall be mechanical or
chemical methods in accordance with ASTM A380.
2.2.3 AppTication
2.2.3.1 After welding all foreign material such as flux, anti-spatter
compound, slag and spatter shall be removed. Removal can be
accomplished either by mechanical or chemical methods.
2.2.3.2 Heat tint and scale shall be permitted on nonprocess side of weld

jJoint. When required, heat tint and scale can be removed either
by mechanical or chemical descaling methods. For mechanical
descaling, precleaning and post-cieaning is required.

2.2.3.3 Liquid penetrant and ultrasonic examination materials shall be
completely removed from surface after examination. Solvents used
to remove examination materials shall be in accordance with
Paragraph 2.1.7.

PART 3 EXECUTION

(Not Used)

END OF SECTION

7/13/92 9:48am
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SECTION 13433
PRESSURE VESSELS - STAINLESS STEEL

PART 1 GENERAL

1.1

1.2

TM4/32 1:14pm

SUMMARY

This specification section covers minimum requirements for the
design, fabrication, inspection and testing of stainless steel
vessels and appurtenances,

REFERENCES

The publications 1isted below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
ANSI Y14.5M 1982 Dimensioning and Tolerancing

AMERICAN SOCIETY FOR TESTING AND MATERIAL (ASTM)

ASTM A380 1988 Standard Practice for Cleaning and
Descaling Stainless Steel Parts,
Equipment, and Systems

ASTM A480/A480M 1991 Standard Specification for General
Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and
Strip

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODES

ASME Section II, 1989 Material Specifications~-Ferrous
Part A Materials (Addenda 1990)
ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels {Addenda 1991)

UNIFORM BUILDING CODE (UBC)
UBC 1988 Uniform Building Code

105\WOLT:101\210\84571353.SPE/WPS1 P33A-13433-1
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1.3 RELATED REQUIREMENTS
Specification Section 05063
Specification Section 13252

Drawings

1.4 DEFINITIONS

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

Welding Pressure Vessels
Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alioys

See Attachment D

CMTR « Certified Material Test Report

€0OC - Certificate of Conformance
DP - Design Pressure
MAWP - Maximum Allowable Working Pressure
NDE - Nondestructive Examination
1.5 SYSTEM DESCRIPTION
{Not Used)
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Shop Drawings

A. Dimensional details with applicable tolerances in accordance

with ANSI Y14.5M.

B. Detailed bill of materials.

C. General arrangement, assembly or outline drawings. These
drawings shall include the following information:

1) ASME code edition and addenda.

2) Coincident design pressure and temperature to be
stamped on the nameplate.

3) Hydrostatic test pressure in psig.

4) Basis for the calculated test pressure and the

limiting part.

7/114/92 1:14pm
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5) The vessel nameplate and all its markings.

6) Corrosion allowance and location.

7) Welded joint efficiency.

8) Vessel name and equipment number.

9) Standards, specifications and welding procedures.
10} Listing of additional drawings.

11)  Requirements for nondestructive examination (NDE).

12) Details of weld preparations and location of all
circumferential and longitudinal weld seams.

13)  Cleaning, surface preparation and labeling
requirements.

14)  Total fabricated weight of vessels, in pounds (round
up to 3 significant figures or to hundreds of
pounds).

15) Vessel's center of gravity.

D. Vessel elevation. This elevation shall indicate shell
thickness, head thickness, shell-to-head transition and
vessel supports.

E. Lifting lug calculations and 1ifting lug reinforcement to
vessels.

F. Details of internal appurtenances, weld details,
reinforcements, dimensions, finishes and applicable
tolerances.

G. Details for parts. These shall show the following
additional information:

1) Material of construction. This shall include nominal
and finished minimum thicknesses.

2) Details of all weld joint preparation, appiicable
weld procedure number and NDE requirements.

7/14/92 1:14pm
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1.6.2 ASME Code Documents and Special Requirements

Documents submitted to Buyer pertaining to ASME code
certification, material and quality control records shall include
the following:

A. Hydrostatic test pressure chart for each vessel.
B. Photograph of the actual nameplate for each vessel.

C. Pressure vessel material record which shall be completed for
each vessel (refer to Attachment A)}. This record shall
include:

1) An outline sketch of the vessel or an equivalent
method of identification. This shall show the
location of the principal pressure-retaining parts
(shells and heads).

2) The primary material record for all pressure
retaining parts made from plate, any nonpressure part
required to be made from same plate material as the
shell, seamless pipe used as a shell or sump and any
pressure-retaining part whose material specification
does not provide for the marking of each mill product
piece [see ASME Code, Section VIII, Division 1,
Paragraph UG-93(a)(3)].

3) The miscellaneous material record. This shall 1ist
the complete material specification designation when
the material specification of a pressure-retaining
part provides for the marking of each piece [see ASME
Code, Section VIII, Division 1, Paragraph
UG-93(a)(2)] and for all nonpressure retaining parts
not listed in the primary material records.

4) The "pressure vessel material record" (Attachment A)
form shall be signed by an authorized representative
of the vessel manufacturer's quality control
department.

D. Seller shall include two copies of the records of inspec-
tions and tests performed by Seller with each shipment of
article(s). These shall include records of the results of
each inspection and test performed.

E. Certified Material Test Reports {CMTRs) shall be submitted
in accordance with Paragraph 2.1.2.1.

7/14/92 1 14pm
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1.6.3 Design Calculations

Seller shall be responsible for the complete design of the
pressure vessel. Seller shall submit appropriate calculations
that demonstrate the adequacy of the design to resist the design
loadings specified in Paragraph 2.1.3 in accordance both with ASME
Code, Section VIII, Division 1 and the additional requirements of
this specification section.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
(Not Used)

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 General

Pressure vessels described in this specification section and as
shown on drawings Tisted in Attachment D shall be completely shop-
manufactured. Each item shall be designed, fabricated, inspected,
tested and certified in accordance both with the ASME Code,
Section VIII, Division 1 and the additional requirements of this
specification section.

2.1.2 Materials

A. All materials shall be of the material specification, grade
and condition in accordance with the Contract Drawings
listed in Attachment D. A1l pressure-retaining materials
shall be in accordance with ASME Code, Section II, unless
otherwise specified.

B. A1l stainless steel materials shall be fully annealed in
accordance with ASME Code, Section II, Part A, Material
Specification.

c. Stainless steel plate material shall be Number 1 finish with
a hot-rolled, annealed, pickled and surface-cleaned finish
in accordance with ASTM A480/A480M. Other forms of material
shall have similar form of finish.

D. Material shall be ordered with all surfaces in the iron-free
condition. This condition shall be maintained throughout

711492 1:14pm
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all phases of fabrication. The recommendation of Section 8
of ASTM A380 shall be followed for the prevention of
contamination.

E. No substitution of materials shall be permitted.

F. No welding repair of material defects shall be made without
Buyer's approval in each specific case.

G. Nozzle necks that are fabricated from plate shall be the
same material specification and grade as the vessel shell or
head to which they are attached.

H. Materials for external supports and clips welded directly to
shell or head shall be the same type as specified for the
vessel part to which they are attached.

I. Certified Material Test Reports (CMTRs) shall be provided
for all plate, sheet, piping, tubing, flanges and fittings
that come into contact with the process liquid. Exception:
items of standard manufacture shall require a manufacturer's
Certificate of Conformance (COC). This shall identify the
materials of construction. Materials for which test reports
are required shall bear the manufacturer's markings which
uniquely correlate them with the test reports.

J. 1f fabrication requires that the original identification
markings be removed or if the material is divided into two
or more parts, one of the following identification proce-
dures shall be effected. This is to assure identification
of all materials both during fabrication and on the as-built
drawings.

1) One set of markings shall be accurately transferred
to another location on the material.

2) A coded marking shall be placed on the material.
2.1.3 Design
2.1.3.1 General
A. Coincident design pressure and temperature shall be in
accordance with the Contract Drawings. This will be
the design pressure and temperature stamped on the vessel
nameplate. Maximum Allowable Working Pressure (MAWP) shall
be equal to Design Pressure (DP).

B. Shop hydrostatic test pressure shall be 1.5 times MAWP.

T/14/92 1114pm
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The material thicknesses specified on the Contract Drawings
for the equipment item number are minimum nominal dimensions
including corrosion allowance. These are based on design
analysis. The analysis considers all loadings to which the
pressure vessel is expected to be subjected. Under no
circumstances shall any specified material thickness be
reduced. Additional material must be added to the specified
thickness of any component subject to thinning due to
forming.

Corrosion allowance for vessel shell, heads and nozzle necks
shall be in accordance with the Contract Drawings. Corro-
sion allowance for nonremovable internal parts shall be the
same as the vessel applied to all exposed surfaces. The
minimum corroded thickness shall be no less than 1/8 inch.

A1l internal and external attachments shall either be
full-penetration welded or compietely seal-welded. A1l
details shall allow for complete drainage without pockets.
Reinforcing pads shall have tapped holes plugged and seal-
weided prior to shipment after all required testing has been
completed.

The vessel 1ifting Tugs shall be designed for a load that
is 150 percent of the dry weight of the total assembled
unit. Calculations shall be submitted to the Buyer for
approval prior to lifting lug fabrication.

2.1.3.2 Connections

A.

71492 1:14pm

The number, sizes, location and material shall be in
accordance with the Contract Drawings.

Nozzle flanges shall be in accordance with ANSI B16.5.
Nozzle mark item number as shown on the Contract Drawings
shall be stenciled at the side of all the flanges.

The bore of nozzle necks, attachment pipe and flanges shall
match or be tapered to match in accordance with ASME Code,
Section VIII, Division 1. The minimum thickness after
tapering shall be not less than that required by the ASME
Code, Section VIII, Division 1.

Nozzle attachment welds, ASME Code, Section VIII, Division
1, Paragraph UW-3, Categories "B" and "D," shall be full-
penetration welds through the thickness.

The finish of the gasket contact surface of flange facings
shall be in accordance with ANSI B16.5 unless otherwise
shown on Contract Drawings.

105\VOL1:101\210\B457 1353 SPE/WPS 1 P33A-13433-7
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F. The minimum neck thickness for manholes and inspection
openings shall be in accordance with ASME Code, Section
VIII, Division 1 requirements for nozzles.

G. Flange bolt hole orientation shall be in accordance with
Attachment B of this specification section.

2.1.3.3 Seismic Design

Seismic design shall be in accordance with the provision of the
Uniform Building Code {UBC-1988) for nonstructural components
supported by structures (Section 2312g) for UBC Zone 2b. The
static horizontal seismic force (F)) applied at the center of
gravity in the direction under consideration shall be determined
from the following equation:

F, = ZICM,
where: I = 1.25
C, = .75 For vessels (including contents)
("T" less than 0.06 sec)
C, = 1.5 ("T" greater than 0.06 sec)
W, = we;ght of item being considered
£ = 0.20

Consideration shall be made for the effects of vessel content
sloshing during a seismic event.

2.2 FABRICATION AND MANUFACTURE
2.2.1 General

A. Cleaning of stainless steel and its handling during
fabrication shall be in accordance with Specification Section
13252.

B. Longitudinal welded joints shall not be located behind any
plate or obstruction which prevents inspection of the weld.
Circumferential welded joints shall clear internal support
rings or other attachment welds by not less than 1 inch.

C. The vessel nameplate shall be austenitic stainless steel. It
shall be not less than 1/8 inch thick. The background shall
be etched 0.01 inch. The nameplate shall be welded to a
bracket which in turn is welded to the vessel. The bracket
shall extend 2 inches beyond the outside of the vessel or
insulation. The nameplate shall include the following
information:

7/14/92 1:14pm
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1} Manufacturer's name and location {city)
2) Manufacturer's serial number

3) Date built (month and year)

4) Maximum allowable working pressure psig oF
(coincident pressures and temperatures)

5) Minimum design metal temperature
6) Vessel equipment number

7) Vessel name

8) Vessel fabricated weight pounds (round up to 3

significant digits or to hundreds)

9) Project control number

D. Each vessel shall be provided with two lifting lugs.

Welding

A. Shell and head joints shall be full-penetration, double butt-
welded joints.

B. Nozzles shall be welded to the shell and heads with full-
penetration groove welds unless specified on the Contract
Drawing.

C. Welding shall be in accordance with Specification Section
05063.

Heat Treatment

A. When Selier elects to perform heat treatment or heat the
material for forming above lower transformation temperature,
the following procedures and records shall be submitted for
approval.

1) Heating temperature/time
2) Holding temperature/time
3) Cooling rate and temperature
B. Additional welding on vessels which have been postweld heat

treated shall not be permitted.

105\VOL1:101\210\84571353.SPE/WP51 P33A-13433-9
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C. Heating in the range of 800°F to 1600°F shall be avoided.
2.2.4 Tolerances

Manufacturing tolerances shall be as shown in Attachment C of this
specification section and in accordance with ASME Code, Section
VIII, Division 1 unless specified on the Contract Drawings.

2.2.5 Inspection and Tests
2.2.5.1 Nondestructive Examination

A. Nondestructive examination methods (NDE) and acceptance shall
be in accordance with Specification Section 05063.

B. The specific requirements for nondestructive examination
shall be as shown by NDE symbols on Seller's drawings.

C. When liquid penetrant inspection is specified, machining or
grinding of the surface will not be allowed other than to
remove excessive irregularities which would interfere with
proper interpretation of results.

2.2.5.2 Pressure Tests

A. All vessels shall be hydrostatically tested at the hydrotest
pressure specified on the Contract Drawings. The hydrotest
procedure shall be in accordance with ASME Code, Section
VIII, Division 1, Paragraph UG-99(b). Test pressure shall be
held for not less than one hour.

B. Seller shall submit detailed pressure testing procedures for
each vessel. These shall include the fiuid to be used and
method of determining its temperature and test pressure. No
vessel shall be closed for pressure testing without Buyer's
approval.

C. Additional welding on the vessel shall not be permitted after
hydrostatic tests have been completed.

2.2.5.3 Shop Inspection

A. Shop inspections of each pressure vessel shall be made by
Seller., Selier inspection personnel shall be qualified in
accordance with Paragraph UG-91(a) of the ASME code. The
references to the inspector in Paragraph UG-90 of the ASME
code shall also apply to Seller,

B. The alternative inspections in accordance with Paragraph
UG-90(c~2) shall not be permitted.

7/14/92 1:14pm
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2.2.5.4 Labeling

e

75,034
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D.

Electro-etching or vegetable dyes shall be used to provide
identification marking of materials and parts in accordance
with ASME Code, Section VIII, Division 1, Section II, Part A,
Material Specifications. Do not use marking inks or crayons
that contain more than 35 ppm of halogens or traces more

than 5 ppm of harmful metal or salts such as zinc, lead,
molybdenum or vanadium oxides. These may cause corrosive
attack when the vessel part is heated. A certified statement
from the marking ink manufacturer that these chemical content
limits have been met will be considered acceptable.

Vessels shall be clearly identified by dye stenciling the
equipment name and equipment number in accordance with the
Contract Drawing.

The center of gravity shall be marked on all vertical
vessels. The letters "C.G." and shipping weights in tons (or
tenths of tons, e.g., 1.8 tons) shall be painted at two
locations diametrically opposite and adjacent to the "C.G."
markings.

The dye stencil marking and lettering shall be white.

PART 3 EXECUTION

7/14/92 1:14pm

(Not Used)

END OF SECTION
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ATTACHMENT A
PRESSURE VESSEL MATERIAL RECORD

P.0. NUMBER

EQUIPMENT NUMBER

1.0 PRESSURE VESSEL SKETCH (PROVIDE ATTACHMENT)
2.0 PRIMARY MATERIAL RECORD

The following components shall be tabulated below:

(a) PRESSURE COMPONENTS: Shell courses, conical reducing sections, heads, rolled plate nozzle necks, nozzle
reinforcing pads.

(b) NONPRESSURE COMPONENTS: A1l items which are required to be the same material specification as shell courses

and heads.
ITEM DESCRIPTION 7 MATERIAL MANUFACTURER HEAT NO. SLAB NO.
ATTACHMENT A
105WOL1: 101210\84571353. SPEMPS1 P33A-13433
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ATTACHMENT A
PRESSURE VESSEL MATERIAL RECORD (Continued) P.0. NUMBER

EQUIPMENT NUMBER

3.0 MATERIAL TEST REPORTS

Provide a reproducible copy of Certified Material Test Report for only those components tabulated in the primary
material record.

4.0 MISCELLANECUS MATERIALS

Flanges: ' Structural Shapes:
Blind Flanges: Other:
Nozzle Pipe Necks:

Internal Piping:
Support Skirt/Saddle:
Wear Plate:

Welded Internal Supports:
Welded External Attachments:
Boiting (Internai):

BoTting (External):

We certify that the materials as listed in this document were used in the construction of the subject pressure vessel.
SIGNED DATE

TITLE
SELLER

ATTACHMENT A
105\VOL1:101\210A8457 1353, SPEWPS P33A-13433 Page 2 of 2
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ATTACHMENT B
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B0 | —

HORIZONTAL VESSEL - ___VERTICAL VESSEL

FLANGE BOLT HOLE ORIENTATION

ATTACHMENT B
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ATTACHMENT C
VESSEL TOLERANCES
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105WVOL T 101\210\8457 1353, SPEWPS 1 P33A-13433 ATTACHMENT C




53

312575035

i

%

¥
ot

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Filuor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. D
Sheet 2 of 2

ATTACHMENT C

The following notes are referenced to the numbered circles of Attachment C:

@  The master reference line shall be established by the vessel manufacturer and clearly marked
inside and outside of the shell prior to attaching the adjacent head. It shall be parallel
to the root Tand of the shell course and perpendicular to the longitudinal axis of the
vessel.

®  shetl and Skirt Qutside Circumference Tolerance:

SHELL OR SKIRT THICKNESS

OUTSIDE DIAMETER UP T0 2-1/2" 2-1/72" 70 4" OVER 4" NOTE:
LESS THAN 4'-0 * 3/8* * 1/2* MATCHING SHELL

" " . AND HEAD SHALL BE
OVER 4'-0" T0 8'-0" x 1/2 + 3/4 * 1 SUBJECT TO CODE
OVER 8'-0" T0 15'-0" x 3/4" x 1° + 1-1/2* OFFSET TOLERANCE
OVER 15'-Q" * 1" * 1-1/2"

"®  shell and Skirt Tolerance: Max. slope from straight @ The center of anchor bolt
line is 1/8" in 10'-0* with total max. deviations as hole or pipe guide shall not
follows: deviate from the specified

Tocation on the bolt circle
by more than the following:
TOTAL MAX, MAX.
TAN, TO TAN. LENGTH DEVIATION VESSEL I,D, DEVIATION
UP T0 50' TO 100'-p" 1/2" 4'-0 AND LESS 1/8"
50'-0* TO 100'-0" 3/4" OVER 4'-0" TO 8'-0" /16"
100'-0" AND OVER 1" QOVER 8'-0" 1/4*
® out of level stopes = 1/32" per foot with 1/4" max.
® @ ® ® Max. deviation
. o between any (2)
NOZZLES * 1/4 * 1/16" & 3/16% 1/2 coupled instrument
COUPLINGS = 1/4% ———— —— —_—— connections =
1/16*
MANHOLE
HANDHOLES * 1/2" * 172" = 1/2" 1°
CLIPS + 1/4* —— ——— ———

105\VOL1:101\210\8457 1353, SPE/WF51 P33A-13433 ATTACHMENT C
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ATTACHMENT D
LIST OF CONTRACT DRAWIKGS

Drawing H-2-120160 TK-430-002 Process Condensate Collection Tank

Drawing H-2-120195 TK-430-001 Demineralized Water Storage Tank
Sheets 1 and 2
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SECTION 15620
ELECTRIC STEAM GENERATOR

PART 1 GENERAL
1.1 SUMMARY

This specification section covers the minimum technical
requirements for design, fabrication and testing of the electric
steam generator and the blowdown tank. This generator will be
instalied in the Hanford Waste Vitrification Plant in Richland,
Washington.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI/ASME B31.1 1989 Power Piping

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODES

ASME Section 1 1989 Rules for Construction of Power
Boilers (Addenda 1991)

ASME Section I, 1989 Requirements for Electric Boilers

Part PEB

ASME Section II, 1989 Material Specifications-Ferrous

Part A Materials (Addenda 1990)

SA516/SA516M Specification for Pressure Vessel Plates,

Carbon Steel, for Moderate and Lower
Temperature Service

ASME Section VIII, 1989 Rules for Construction of

Division 1 Pressure Vessels (Addenda 1991)
AMERICAN WELDING SOCIETY, INC (AWS)

AWS D1.1 1990 Structural Welding Code Steel,

Twelfth Edition

7/13/92 10:06am
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INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA §S20 1981 Specification Forms for Process
Measurements and Control Instruments
Primary Elements and Control Valves
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 1990 National Electric Code (NEC)
1.3 RELATED REQUIREMENTS
Specification Section 01730 Qperation and Maintenance Data:
Specification Section 05063 Welding Pressure Vessels
Specification Section 13252 Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys
Specification Section 13433  Pressure Vessels - Stainless Steel

Specification Section 16610 Electrical Requirements for Electric
Steam Generator

Specification Section 17870 Electric Steam Generator System
Control Panel

Specification Section 17871 Instruments Furnished with
Mechanical Equipment, Electric
Steam Generator System
Specification Section 17871A Safety Class Relief Valves Furnished
with Electric Steam Generator
{Safety Class 1)
1.4 DEFINITIONS
pp ~ Design Pressure
FAT - Factory Acceptance Test
MAWP - Maximum Allowable Working Pressure
1.5 SYSTEM DESCRIPTION

(Not Used)

7/45/62 10:30am
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1.6.1
1.6.1.1

1.6.1.2

1.6.1.3
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SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Steam Generator System Drawings

Seller shall provide the following:

A.

Certified dimensional outline drawings. These drawings
shall include dimensions, shipping weights, operating
weights, center of gravity and clearances to be maintained.
They shall also show design temperatures and pressures,
operating temperatures and pressures, size and location of
all connections, lifting supports, material of construction
and corrosion allowances. Drawings shall include the base
frames, support skirts, base plate thickness at the founda-
tion bolts, locations of anchor bolt and size of control
panel fasteners.

Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

Steam Generator and Blowdown Tank drawings. These drawings
shall include the allowable load on the nozzles and the
hydrostatic test pressure (expressed in psig). They shall
also show the nameplate and its marking, corrosion allowance
and Tocation, welded joint efficiency, weld joint prepa-
ration, applicable weld procedure and nondestructive
examination (NDE) requirements.

A1l drawings shall include a detailed bill of materials. This
bi1l shall 1ist the manufacturer, type and ratings of all
component parts or assembiies,

Electrical Connection Diagrams

Electrical connection diagrams shall be provided. They shall
depict all external electrical connections provided by Seller.
Diagrams shall include all connections, schematics, interfaces,
wire specifications and wiring specified by Seller. The ratings
{expressed in KVA) for the fully-installed electric steam
generator shall be included.

Seller shall provide factory-certified test reports. These
shall be in accordance with ASME Section I, Part PEB, Pressure
Test Procedures. At minimum, these reports shall include the
requirements of Paragraph 2.2.5.2.

105\WOL1:101\210\84571348. SPEWPS51 P33A-15620-3
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Seller shall provide engineering design analysis with supporting
calculations, stamped by a Professional Engineer. The analysis
shall be used to establish the output of the steam generator and
its electrical demand load. Calculations shall be compiete and in

Descriptive Literature. This shall include equipment ratings,
operating characteristics and technical descriptions.

Seller shall submit compieted data sheets for the furnished
equipment. These data sheets shall reflect the design parameters
in Data Sheet DS-1 Sheets 1 and 2 and DS-2 (Attachment A).

Steam Generator performance curves shall be provided. Performance
curves shall include steam output, electric energy absorbed,

thermal efficiency, time needed to reach full load from a cold
start, feed water quality required and boiler water character-

Certified test reports shall be submitted indicating Factory
Acceptance Tests (FATs) as illustrated in Paragraph 2.2.5.

ISA S20 Data Sheets shall be completed and submitted for all

A 1ist of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original

Installation, operation, and maintenance manuals shall be
submitted in accordance with Specification Section 01730. These
manuals shall include but not be limited to the following:

Fully detailed sequences of disassembly, repair, adjustment,

Troubleshooting sections. These shall include fault trees to

1.6.2 Technical Data
1.6.2.1 Design Catculations

sufficient detail to permit second party review.
1.6.2.2
1.6.2.3 Data Sheet
1.6.2.4 Steam Generator Performance Curves

istics to be maintained during operation.
1.6.2.5
1.6.2.6

furnished instruments.
1.6.3 Spare Parts List

manufacturer or any subsupplier.
1.6.4 Installation, Operation, and Maintenance Manuals
1.6.4.1

reassembly and troubleshooting.
1.6.4.2

guide both mechanical and electrical diagnostics.
T/13/82 10:08am
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1.6.4.3 Reduced-size copies of those assembly drawings, subassembly
drawings and parts Tists needed for routine maintenance and
overhaul.
1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic or Site Environmental Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

(1)  Maximum Design Temperature 110°F
(2) Minimum Design Temperature -20°F
(3) Wet Bulb Design Temperature 68°F
1.8.2 Operating Environment
A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlied
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

A. The steam generator furnished in accordance with this
specification shall be of the electrode-heater type
(ACMETHERM Model CEJS-900 or equal). It shall use
electrical energy to boil water and produce steam. Water
flow shall be controlled by a series of jets. This allows
regulation of the steam output. The materials used for
steam generator construction shall be carbon steel in
accordance with ASME Section II Part A A-SA516/SA516M.

The steam generator shall be designed, constructed, tested
and stamped in accordance with the ASME Codes; Section I -
Power Boilers, Section II - Material Specification and
Section VIII - Pressure Vessels, Division 1. The steam

7/13/92 10:06am
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generator capacity and characteristics shall be in accord-
ance with Data Sheet DS-1 Sheets 1 and 2 (Attachment A).

B. A blowdown tank shall be supplied for the steam generator.
This blowdown tank shall be in accordance with DS-2
(Attachment A). It shall be designed in accordance both
with ASME Section VIII, Division 1 and Specification Section
13433, Tank material shall be Type 304L stainless steel in
accordance with ASME Section Il A-5A240.

C. The steam generator shall be supplied with a standby heater.
This heater shall be designed to keep the steam generator
just below the minimum operating pressure of 155 psig during
those periods where steam production is shut down or not
required. The standby heater shall be of the immersion

type.
2.1.1 Support Frame

The blowdown drum shall be furnished complete with a base frame to
support it in its location. The base frame shall have as a
minimum, three angle {L 3-1/2 by 3-1/2 x 1/2) support legs, 1/2
inch thick base plate for each support leg, and two 15/16 inch
diameter anchor bolt holes for each base plate. Each support leg
shall be fully welded to both the drum and the base plate. Seller
may submit alternate design of equivalent structural integrity for
approval by Buyer.

The steam generator shall be furnished complete with a skirt to
support it. The skirt shall have a minimum thickness of 1/2 inch,
3/4 inch base plate, and provisions for anchorage with 16-1-1/2
inch diameter anchor bolts and a bolt circle diameter of 6 feet, 6
inches. Holes for anchor bolts shall be 1-13/16 inch diameter.
Seller may submit alternate designs for approval by Buyer.

A protective cage shall be built around the high-voltage
electrode. This cage shall be constructed by welding in
accordance with AWS D1.1. It shall have a lockable access to the
high-voltage assembly zone and shall be mounted with bolts to
allow removal.

7/13/92 10:08am
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2.1.2 Design Envelope
The maximum equipment envelope is:
A) For the steam generator
Length - 8 feet, 0 inches
Width - 8 feet, 0 inches
Height - 28 feet, 0 inches
B) For the blowdown drum
length -~ 5 feet, 0 inches
Width - 5 feet, 0 inches
Height - 10 feet, 0 inches
2.2 FABRICATION AND MANUFACTURE
2.2.1 A. Design pressure and temperature shall be in accordance with

Data Sheet DS-1 Sheets 1 and 2 (Attachment A) for the steam
generator. Design pressure and temperature shall be in
accordance with Data Sheet DS-2 (Attachment A) for the
blowdown tank. These will be the design pressures and
temperatures stamped on the appropriate nameplates. Maximum

allowable working design pressure (MAWP) is equal to design
pressure (DP).

B. Shop hydrostatic test pressure shall be 1.5 times MAWP.

c. The material thickness specified shall include a corrosion
allowance of 3/16 inch. For nonremovabie internal parts
corrosion allowance shall be the same as the boiler exposed
surfaces,

D. A1l internal and external pressure-containing attachments
shall be full penetration or completely seal-welded in
accordance with Specification Section 05063. A1} structural
welding shall be in accordance with AWS D1.1.

E. The boiler 1ifting lugs shall be designed for a load that
is 150 percent of the dry weight of the total assembled
unit. Calculations shall be submitted for approval prior to
lifting Tug fabrication.

2.2.2 Connections
A. Nozzle flanges shall be in accordance with ANSI B16.5.

They shall be rated class 300 to interface with 304L type
stainless steel piping.

T/113/92 10:08am
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B. A1l steam generator trim shall be in accordance both with
the ASME Code and any supplemental requirements specified
herein. This includes (but is not limited to) steam stop
valves, feedwater stop, check valves, blowoff valves, safety
relief valves, water level indicators, water columns, pres-
sure gauges, associated piping and fittings located within
the jurisdictional limits of the code. Material selection
and pressure ratings for all vaives and piping shall be in
accordance both with ANSI B16.5 and the ASME Code. These
selections and ratings shall be based on the MAWP of 200
psig specified on Data Sheets DS-1 and DS-2, unless other-
wise stated in the ASME Code.

cC. A1l steam generator pipe components shall be in accordance
with ANSI/ASME B31.1.

2.2.3 Electrical
The electrical components, materials and installation shall
be in accordance both with Specification Section 16610 and

NFPA 70. Control panels shall be in accordance with Specification
Section 17870.

2.2.4 Steam Generator Instrumentation

A1l instruments supplied with the steam generator shall be in
accordance with Specification Sections 17870, 17871 and 17871A as

applicable.
2.2.5 Inspection and Factory Acceptance Tests (FATs)
2.2.5.1 Nondestructive Examination

A. Nondestructive examination methods and acceptance shall
be in accordance with Specification Section 05063.

B. The specific requirements for nondestructive examination
shall be as shown on Seller's drawings.

2.2.5.2 Pressure Tests

A. The steam generator and the blowdown tank shall be hydro-
statically tested at the pressure listed in Paragraph
2.2.1B. The hydrotest procedure shall be in accordance with
the ASME Code, Section VIII, Division 1, Paragraph UG-99(b).
Test pressure shall be held for no less than one hour.

7/13/92 10:06am
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B. Prior to any leak testing both the steam generator and
blowdown tank shall be wiped clean of loose rust particles,
scale, chips, grease, and other foreign matter. The inside
of both the steam generator and the blowdown tank shall be
blown clean with oil-free compressed air. All cleaning
shall be in accordance with Seller's approved cleaning
procedures.

C. The test medium for steam generator hydrostatic testing
shall be potable water in accordance with U.S Public Health
Service requirements. The test medium for blowdown drum
hydrostatic testing shall be in accordance with
Specification Section 13252.

D. Additional welding either on the steam generator or blowdown
tank shall not be permitted after hydrostatic testing.

E. The steam generator and blowdown tank shall be thoroughly
drained and dried after hydrostatic testing.

2.2.6 Shop Inspection

The alternative inspection in accordance with Paragraph UG-90({c-2)
of the ASME Code shall not be permitted.

2.3 LABELING

The steam generator and the blowdown tank shall be supplied with a
permanently-affixed tag. The tag material shall be stainless
steel. It shall contain the equipment service name as shown on
the attached Data Sheets. This tag is in addition to the
manufacturer's identification plate (see below).

The manufacturer's identification plate shall be made of
corrosion-resistant metal. It shall be permanently attached to
the equipment with stainless steel screws. It shall contain not
less than the following information expressed in specified units:

Manufacturer's name

Equipment serial number

Equipment size and type

Equipment rated capacity

Maximum allowable working pressure

2.4 PACKAGING
Packaging and preparation for shipment shall be in accordance with

Seller's standards. At minimum, protection shall be provided
against corrosion and damage during normal handling, shipping and

7/13/92 10:06am
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storage. Minimum preparation shall include the requirements
listed below.
2.4.1 Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.
2.4.2 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4) full
diameter steel bolts and nuts.
2.4.3 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.
2.4.4 Equipment Assemblies shall be shipped fully assembled on their
baseplate.
2.4.5 The Controllers shall be shipped separately. They shall be field
wired to the equipment from the remote location.
2.4.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.
2.4.7 Separate or loose parts shall be completely boxed. The box shall

then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
lettering/numbering shall be no less than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.

PART 3 EXECUTION
(Not Used)

END OF SECTION

7/13/92 10:06am
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SHEET NO. FEV.
FLUOR DANIEL o I DATE REVISION 1.84 7 OF2 o
% %;:I’E CONTRACT
‘ 26-90 845724
U. S. Departmant of Enargy MOME, 'r;g rg.o voTv
Harford Waste Ym-rﬁcanon Plant SPECRICATION SECT NG
Richland, Washington 16520
POE Contract DEFACOG-86RL10838 [FOR CLENT USE |
ELECTRIC PROCESS STEAM GENERATOR a:m CHK'D  JAPPR'D
Chent DOE Vendor
Servioe ELECTRIC PROCESS STEAM OENERATOR Plant oWV
Design Duty 28:47X10 b Btu /He Size
Transfer Rate Service Ciean Bu/Hr Ft2%F Md, (Eff) _  °F
2 1 2
Totd_Surfeca _(E#) R Shells / Unit Surface / Shell (Eff) R |
PERFORMANCE OF ONE UNIT
SHELL &IDE TUBE SIDE
[FLUID_NAME PROCESS STEAM / CONDENSATE N\ TOWER WATER 7
Totdl Fow ibs / Hr 24, 000 N 7
INLET OUTLET '\ INLET OUTLET
LIQuID ths / Hr \ +‘
Molscular Weight \ Vi
Specific Gravity 3 \ / aN
Themnal _Cond. Btu /He Ft? °F / Ft \ 7
| Spedific Heat Bt /Lb *F N 7 AN
Viscosity cp \ . /
Surface Tension Dyne / Cm Ay /
[ Bubble Point °F \\ // AN
VAPOR Lbs / Hr \ /
Moleculsr Waight \ /
Density b /F S \
Themal _Cond, Bou fHr Pt F /1 Ft
Speacific Haat Bu/lb*F /
Viscosty Cp A A
Latert Haat Bt / Lb / N\
[ Dew_Point *F / \
/ N\
Non - Condensebles ibs / Hr / \
Molecular Weight / \ ZAN
Steamn ibs / Hr 24, 000 / \ N
Watar ibs  Hr 24, 000 / A
| Temparsture *F 125 368 / \
Prossure (Atmos  14.3 Psia) Psig 765 _ 155 TV/ N
Pressure Drop Pai | ALLOW, : 5 CALC ALLOW, : CALC.:  \
Valocity Ft / Sec / \
[ Fouling Resistance Mr Ft “¢ F / Btu 0. 0005 / \
Addiional Dets on Sheot No . // \\/’\
/ ! ZAN
[ REMARKS:
AN
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§ FLUOR DANIEL o [ DATE PEVISION v s oe2 | e
. DATE CONTRACT
02-06-89 845724
U. S. Department of Energy (MOMF Tg :gb v
Hanford Waste Vitrification Plant Rt A
Richland, Washington 15620
DOE Contract DE-ACO6-86RL10838 [FOR CLiEnt USE |
ELECTRIC PROCESS STEAM GENERATOR t:‘l’l’;G KD |APFRD
. — N SHELL _SIDE — TUBE _SIDE
{ Design_Prassure Psi 195 & R/LL VACUUM (1] T~ |
Teost Pressuro Psi TN e
Deeign_Temparature *F 00 N _~
Cormosion_Allowance In. S AN
Numbar of Pesses T N N
Diff Des Prassure Psig - N
Flow Amsngemsnt Parailel N/A_{ Series N/A _Paisllol I Sende._
— /
— —______CONSTRUCTION
EShell Dia {ID} (OD) In. Baffis Type ‘Wit Bundle & Shell Lbs~"
I No. Tubes / Shall No * Spacing ~Ibs.
LOD * Langth in. Sepmental Cut
jGauge Bwg (min.) in. knpingsment_Baffis
Tube Pitch Deag. 1 Expansion Joint
{Toma Class Joint Des Temp
Cods _Req ASME Surfsce Prep
Code Stamp {YES) Paint _
Removatble Tubs Bundle Insuiation YES] Lethal Service Stamp N
MATERIALS (MARK STRESS RELIEVED - R, RADIOGRAPHED - XR)
|_I|_:§ec Shell C.5. W/ 16" C.A.
.Tubashoot Shell Cover N
| Baffles / Tubssupports Shell Fiange
t.53 LTie Rods snd Spacers Channel / Bonnet
LAY Nlong Batfle Channel Cover
&2 [Gasket Shell Side Channel_Fiangs
= [ Gosket Tube Side Aosating Head Cover
LF3  |Boiting Expansion Joint AN
Fs
:‘;{} NOZ2ZLES SHELL SIDE TUBE BIDE 7
iy NO. SIZE RATING & FACING N SIZE RATING & FACING
AC I n. b’\\ . /
Outist 1 2 In| 300%RF Y =
Vert 1 8 Il 300#5F g
Drain in. n P
Pressure Gauge {Ea_Nozzls} in, An] SO
Thermowslt {Es_Nozzle} . I N
Interconnecting n. A in. SN
Proesure Relief Valve 2 4X6E .| 3004 RF = in. \\
' REMARKS: AN
71]_VACUUM CONDITION OCCURS @ AMBIENT CONDITIONS.
(2] THE STEAM QENERATOR IS A VENDOR PACKAGE INCLUDING
« STEAM GENERATOR
- BUMP
- BiOWDOWN DRUM
< CHEMICAL ADDITION TANK
- BOILER FEED WATER CHEMICAL INJECTION PUMP
AN
SAFETY CLASSIFICATION 3 §
WPACT LEVEL Fa—
WAL WL PAGE 2 OF 2_07/07/02 MPLAECT 020792 SAR
P33 - 16820
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BLOWDOWN DRUM

1

SHEET NO. FEV.
PEVISION DS2-8H 1 OF 1

DATE CONTRACT

05-37-89 845724

TAG NO. OGF40001V-TX1

PECKICATION SECT NO,

15620
FOR CLENT USE

APPR'D

ORIG  HKD
e

)

IMPINGEMENT
PLATE \

f— 3-6

NOTE 2

——

SIPHON
BREAKER

\
&

N

& bbb

DESIGN CONDITIONS
PRESSURE + & P56 AT a0 _ *F

VACUUM - N/A PSIG AT N/A *F

LOW TEMP - N/A *F AT N/A PSIG

MAXIMIUM LIGUID LEVEL FULL T

SPECIRC GRAVITY OF LIQUID 1.0 @ & *F

OPERATING CONDITIONS
PRESSURE + _ ATM _ PSIG AT 1256 _°F

VACUUM - N/A PSIG AT N/A _°*F

6'-0" LOWTEMP ___N/A °SFAT __N/A _ PSIG
NOTE 2
H,PARTIALPRESSURE ~_N/APSIAAT _N/A °F
MATERIALS CORR ALLOW
/| SHELL 204L 116~
k_/ UNING / CLADDING
INTERNALS *
TRAYS
@ CAPS / VALVES
- = INSULATION Hot [[] cow []
NOZZLE SIZE SERVICE
RREPROOFING YES NO
AT Tr/2" MRS/ PRC INLET D EI
27 1172 1 rmc oomr NOTES & SPECIAL CONDITIONS
H 12" MANDHOLE STRESS RELIEVE (PROCESS REASON ONLY):
A2 11/2" SPARE YES D NO E
L2 7= LEVEL @AUSE [TOPY
~ a74- — VESSEL IN SOUR WATER SERVICE:
47 it LEVEL GAVGE MOTTOMD ves [] No [X]
- PLD NO #-2-123352-1
2 2 DrAw OUTLET NOTE: 1) THIS EQUWMENT IS PART OF STEAM
M 2 PR GENERATOR PACKAGE SUPPLIED BY VENDOR.
2) PRELIMINARY INFO FROM VENDOR DRAWINGS.
1 “
SAFETY CLASSIFICATION 3
QUALITY LEVEL F ——
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457
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SECTION 15641
STEAM GENERATOR PUMP SYSTEM

PART 1 GENERAL

1.1

102

7/13/92 10:16am

SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection, testing and installation
instructions for the steam generator pump system of centrifugal
pumps.

REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
AMERICAN PETROLEUM INSTITUTE (API)

API S5TD 610 1989 Centrifugal Pumps for General
Refinery Services (7th Edition)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODE

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels (Addenda 1991)

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel
(12th Edition)

ANTI-FRICTION BEARING MANUFACTURER'S ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings
AFBMA 11 1990 Load Ratings and Fatigue Life for

Roller Bearings

105WOL1:101\210\B457 1356, SPE/WP5 1 P33A-15641-1

Rev. 0



U.S, DEPAHTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
. DOE Contract DE-AC06-86RL10838
Rev. 0
HYDRAULIC INSTITUTE STANDARDS (HI)
HI 1983 Standards for Centrifugal, Rotary and

2975, (358

ngi.

g

Recirculating Pumps (14th Edition)
INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves

NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA)

NEMA 250 1985 (Rev 88) Enclosures for Electrical
Equipment (1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 1990 National Electric Code (NEC)
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURE PAINTING COUNCIL (SSPC)

SSPC-SP 6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 16150 Motors - Induction
Specification Section 17871 Instruments Furnished with
Mechanical Equipment, Electric Steam
Generator System
1.4 DEFINITIONS
FAT - Factory Acceptance Test
TEFC - Totally Enclosed Fan Cooled

NPSH - Net Positive Suction Head

7/15/92 10:29am
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1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS

Submit the foliowing in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional outline drawings. These drawings
shall include dimensions, shipping weights, operating
weights and clearances to be maintained. They shall
also show design temperatures and pressures, operating
temperatures and pressures, size and location of ail
connections, lifting supports, materials of construction
and corrosion allowances. Drawings which include the base
frame shall include base plate thickness at the foundation
botts, location of anchor boits and size of control panel

fasteners.
. B. Sectional drawings. These drawings shall show inside
ry arrangement construction and details for each component.
%%% C. The aliowable loads on both the pump discharge nozzles and
S suction nozzles shall be furnished.
BT
o5 A1l drawings shall include a detailed bill of materials. This
iy bi1l shall list the manufacturer, type and ratings of all com-
¥y ponent parts or assemblies.
e
1.6.1.2 Electrical Connection Diagrams - Electrical connection diagrams
shall depict external electrical connections provided by Seller.
Diagrams shall include all connections, schematics, interfaces,
wire specifications and wiring to be supplied by Seller. Ratings
(in both kVA and HP) for the fully-installed pump drive motor
shall also be supplied.
1.6.2 Technical Data
1.6.2.1 Design Calculations - Engineering design analysis with supporting
calculations used to establish connected horsepower requirements,
shaft sizes, bearing loads and operating characteristics. Calcu-
lations shall be complete and in sufficient detail to permit a
second party review.
1.6.2.2 Descriptive Literature - Descriptive literature including
. equipment ratings, model numbers, operating characteristics

and technical descriptions.

7/13/92 10:16am
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1.6.2.3

1.6.2.4

1.6.2.5

1.6.2.6

1.6.3

1.6.4

1.7

713/92 10:16am

Data Sheets

A. Seller shall complete Data Sheets DS-1, DS-2 and DS-3
(Attachment A) and submit for the furnished equipment.

B. Completed ISA S20 specification forms for process
measurement and control instruments, primary elements and
control valves.

Pump Performance Curves - Pump performance curves shall be
provided for pump. Performance curves shall include pump brake
horsepower, efficiency, net positive suction head (NPSH) required,
viscosity and specific gravity corrections.

Nozzle loadings in accordance with API Standard 610 Paragraph 2.4
and Table 2.

Factory Acceptance Test Reports (FATs) as defined in Paragraph
2.2.13.

Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original
manufacturer or any subsupplier.

Installation, Operation and Maintenance Manuals

Seller shall provide installation, operation and maintenance
manuals. These shall cover the steam generator pump units
furnished in accordance with this specification section. The
manuals shall fully detail sequences of disassembly, repair,

- adjustment, reassembly, lubrication and trouble-shooting.

Trouble-shooting sections shall include fault trees to guide both
mechanical and electrical diagnostics. Reduced size copies of any
assembly drawing, subassembly drawing and parts list needed for
routine maintenance and overhaul shall be included. This data
shall be submitted in accordance with Specification Section 01730.

CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
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1.8 PROJECT OR SITE ERVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Qutside Design Temperature

1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F

D. Operating Environment

1) Normal Temperature 60°F to 104°F
2) Maximum Temperature 104°F
3) Relative Humidity Not controlled
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 General Requirements

Pumps furnished in accordance with this specification section
shall be centrifugal pumps designed and constructed in accordance
with the requirements of API STD 610 for the intended service.

Two type of pumps are covered in this specification section:
A.  Circulation pumps (suppiied by Seller of steam generator).
B. Process condensate pumps (Gould Pumps Model 3900 or equal).

A1l exposed moving parts shall have heavy-duty, removable guards
provided in accordance with OSHA Standards 1-12.14.

Seller shall be responsible for the design, selection, and per-
formance of the pumps. Pump characteristics and selection shall
be in accordance both with API Standard 610 and the Hydraulic
Institute Standard for Centrifugal, Rotary and Reciprocating Pumps
(HI}). Flanges shall be in accordance with ANSI B16.5.

7/13/92 10.16am
105\WOLT:101\210\8457 1356, SPE/WPS51 P33A-15641-5



F57

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

2.1.2 Baseplates and Supports

A fabricated steel baseplate shall be furnished. This basepliate
shall be designed such that all equipment and auxiliary piping are
Tocated within its confines. It shall be rigid enough to maintain
pump machinery alignment during shipping. The baseplate shall be
in accordance with APl Standard 610, Paragraph 3.3.

Lifting lugs or other arrangements shall be provided for hoisting
and handling the assembled unit during field erection. They
shall be designed to carry 150 percent of the unit dry weight.

A.  Pump and motor support pads shall be machined flat and in
the same plane within 0.002 inch per foot between pads.

B. Motor support pads shall be machined to provide a minimum of
3/16 inch shim height.

C. That portion of the drive base under the pump shall have a
drain pan with raised 1ip construction with drain connection
at the pump outhoard end.

B.  Shaft centerlines shail be of sufficient height above the
baseplate to permit the piping of all auxiliary connections.

E. No component of the unit except the motor conduit box shalil
overhang the drained baseplate.

F. Baseplate shall be in accordance with API Standard 610
Baseplate Numbers 0.5-12. The holes shall be 3/16 inch
larger than the required bolt size.

G. Anchor bolt size shall be not tess than 3/4 inch diameter.

H.  Piping supports shall provide flexibility and accessibility
necessary for proper operation and maintenance.

2.1.3 Design Envelope

The maximum equipment envelope for each pump type is as follows:

Circulation Pump: Process Condensate Pump:

Length - 5 feet, 0 inches Length - 2 feet, 3 inches
Width -~ 4 feet, 0 inches Width - 2 feet, 3 inches
Height - 5 feet, 0 inches Height - 4 feet, 9 inches

7/13/92 10:16am
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2.2 FABRICATION AND MANUFACTURE
2.2.1 General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. At design conditions
and at maximum horsepower ajong the pump curve, the horsepower
requirements shall not exceed the nominal rating of the motor as
shown on the nameplate (excluding service factor).

A1l rotating parts of the assembied equipment shall operate
throughout the required range without excessive vibration, thrust
or noise. The noise Tevel shall not exceed 85 dB at 3 feet
peripheral around the pump skid.

2.2.2 Pump Casing

Pump casings shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature. Materials, casting factors and the quality of any
welding shall be in accordance with Section VIII, Division 1 of
the ASME Code. The pump must come with a casing vent. Code stamp
and data report forms are not required.

2.2.3 Materials

Pump casing material shall be in accordance with Table H-1,
Class A-7 of the API Standard 610. The material shall be
identified in accordance with this standard. Bearings, shafts
and grease-lubricated seals shall be manufacturer's standards
for the intended service.

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
manufacturer's standard methods. Al1 casting burrs shall be filed
or ground flush with the casting surface. The use of plastic or
cement compounds to repair teaks and defects in pressure casings
shall not be permitted.

2.2.4 Bearings
Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
Tife calculated in accordance both with AFBMA-9 and AFBMA-11.
2.2.5 Vibration

Major rotating components such as impellers and balancing drums
shall be dynamically balanced in accordance with API Standard 610,

7/13/92 10;16am
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Paragraph 2.8.4. Peak-to-peak vibration 1imits shall apply to ali
pumps. These limits shall cover rotor vibration during shop and
field tests at rated speed and throughout the full operating
capacity. Peak-to-peak limits measured on the shaft are:

Speed Anti-FrictESn
—Bearings
1800 and below 1.5 mils

' Measured on bearing housing
2.2.6 Coupling

Pump manufacturer shall mount pump and motor half couplings.
Coupling shall be rated for a minimum of 150 percent of motor
nameplate horsepower at design rpm. A)1 metal flexible coupling
shall be keyed to both shafts. Couplings and guards shall be in
accordance with API Standard 610 Paragraph 3.2.

2.2.7 Safety Guarding
A1l safety guards, color coding, signs, and accessibility, etc.,
shall be in accordance with OSHA 1-12.14. Safety quards shall be

designed such that the guarded equipment is easily accessible for
maintenance.

2.2.8 Alarms

Controllers shall be wired for the standard alarms in accordance
with Specification Section 17871.

2.2.9 Electrical Design Requirements

Electric motor shall be provided in accordance both with
Specification Section 16150 and this specification section.

Transfer switch for emergency power supply is not required.

A1l electrical items and assemblies shall be in accordance with
NFPA 70, National Electrical Code standards.

A. Motor

Motors shall be integral, totally enclosed fan cooled (TEFC),
squirrel-cage, induction type. They shall have normal start-
ing and breakdown torque. Pump and motor assembly with
flange mounting is acceptable.

7/43/92 10:16am
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2.2.10 Controls

A1l controls shall be in accordance with Specification Section
17871. The controls shall include {but not be limited to) circuit
breakers, pressure switches and manual shutdown devices. All
controls shall be mounted in a NEMA 4X panel fabricated in
accordance with NEMA 250,

A11 control panels shall have provisions for positive direct
mechanical anchorage either to an instrument rack or to the
building floor.

2.2.11 Coatings

After completion of all fabrication procedures, the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust in accordance with SSPC-SP 6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Unless specified otherwise, stainless steel surfaces
shall not be painted.

2.2.12 Welding

A1l pump unit assembly welding requirements shall be in accordance
both with API Standard 610 Paragraph 2.11.3 standard practice and
AWS D1.1.

Baseplates and support welding requirements shall be in accordance
with AWS D1.1.

2.2.13 Factory Acceptance Tests (FATs)

A. Seller shall shop-test the unit to verify pump performance.
A detailed shop testing procedure shall be submitted prior to
testing for review and approval. Buyer shall be notified in
advance of all source testing and shall be allowed to witness
all tests (FATs).

B. Pump shall be tested at the factory to provide detailed
performance data and demonstrate compliance with specifica-
tions. The pump shall be hydrostatically tested for a period
of time not less than 30 minutes. The test pressure shall be
not less than one and one-half times the head capabiiities of
the maximum diameter impeller for the casing at shutoff, plus
the pump maximum atiowable suction head. In no case shall
the test pressure be less than 250 psig. Pump casing shall
be tight at the test pressure. ODuring the test, no visible
leakage shall occur at any joint.

713192 10:16am
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C. Seller shall furnish certified shop test curves. They shall
show head-capacity, efficiency and brake horsepower of the
pump in accordance with API Standard 610 requirements.

2.3 LABELING

The pump and motor shall be supplied with a permanently-affixed
tag. The tag shall be of stainiess steel. It shall contain

the equipment service name as shown on the attached Data Sheets.
This tag is in addition to the manufacturer's identification plate
(see below).

The manufacturer's identification plate shall be of corrosion-
resistant metal. It shall be permanently attached to pump (not to
the baseplate) with stainless steel screws. It shall contain

not Tess than the following information expressed in specified
units:

Manufacturer's name
Pump serial number
Pump size and type
Pump rated capacity
Pumping head
Specific gravity

2.4

2.4.1

2.4.2

7/13/92 10:16am

Revolutions per minute
Maximum allowable casing working pressure at maximum pumping
temperature

An arrow shall indicate pump rotating direction. The arrow shall
be located on the pump's drive end. It shall be integrally-cast
or otherwise permanently attached.

PACKAGING

Packaging and preparation for shipment shall be in accordance with
Seller's standards. At minimum, protection shall be provided
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4) full
diameter steel bolts and nuts.

105\VOL1:101\210\84571356 SPEAVPS1 P33A-15641-10
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2.4.3 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.
2.4.4 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.
2.4.5 The Controllier shall be shipped separately. It shall be field

wired to the pump assembly from the remote location.

2.4.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

2.4.7 Separate or loose parts shall be boxed. The box shall then be
attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
lettering/numbering shall be no less than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.
2.5 INSPECTION AND TESTING
Inspection and testing shall be in accordance with API Standard
610, Paragraphs 4.1, 4.2 and 4.3.
PART 3 EXECUTION

{Not Used)

ERD OF SECTION

7/13/92 10:16am
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ATTACHMENT A

BY SH .
§ FLUOR DANIEL NO.paTE FEVISION oeten 1 oF 1 | o
DATE CONTRALCT
03-02.90 845724
U. S. Department of Energy [TAGNC.” PX430-00ZA
Hanford Waste Vitrification Plant ) IR < oo <12 S
Richiand, Washington 15541
DOE Cortract DE-AC0O6-86RL10838 FOR CLIENT USE
CENTRIFUGAL PUMPS R —
WR KIM
[ ALE TTEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: SECTION 16647
GENERAL No. Motor Driven 2 PUMP MATERIALS
Service . DEMNERALIZED WATER MAKEUR PUMP Pump Tag No, PX-430 - 002A Casing 04L
Purmg: Mir, PX - 430 - 0028 Impelier 04L
Size & Typs DEMNERALIZED WATER MAKELP PUN intamnal Parts 304L
No. Stages Motor Tag No, SAME No. Pumps Req 2
Serial No. Motor Provided By PUMP MANUFACTURER  No. Tutbine Driven NOT APPLICABLE
Liaud OPERATING CONDITIONS SITE CONDITIONS
Nome: DEMINERALIZED WATER Cepacity (U.S. GPM): Terp. (°F:; Max. 104 pin &
Pumnping Temperature (°F): Nomal Rated 8 Rel. Humid, (%): Max. V- € pn, N.C
Noma 22 Max. 1% mMin, __ D Discharge Prossure (PSIG): & Altitude (Fest): _ 774
Specific Gravity: @ __ 0 °Fm 1.0 Suction Prassure (PSIG) : @ Indoor & Heetod O Roof
Vapor Press. (PSIA): 0.36 Max. Ratod o OOutdoor O tnheated O Sun
Viscosity (CP): @ A = 1.0 Differential Pressure (PS1): & Area Classification: 3
Corrosion/Erosion Caussd By: Ditferontial Haad {Feot): 115 Other:
NPSH Available {Feet): 5 Ramarks:
Remarks: Hydraulic Power (HP): 1.6
PERFORMANCE {To Be Completed By Manufacturer}
Proposal Curve No.: Miniraum Continuous Flow {GPM): NPSH Requirad {Feot Water):
Sposd {RPM): Therd . Stable 3% Head Drop
Efficiancy (%): Max, Head Rated Imp. (Fest): Suction Specified Speed:
Rated Power {(BHP}): Max, Power Rated Imp. (BHFP);
CONSTRUCTION {Tc Be Completed By Purchaser and Manufacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE TYPE
Suction 2% 150 R.F Drain
Discharge 2~ 150 R.F Vent
Casing Mount: 3 Foot O Bracket Impoiler Diamster {(inches) Pressure Gage
Centedine [ Near Crtd. [] inline Ratad Max. Min. Warm Up
Caing Sphit: [ Axial O Rudia mpaller Type: [10pen X Closed Balanco Line
Casing Type: Diffuser [ Staggered  Imp. Suction: Single 1 Double Packing:
[ singls Volute Double Volute imp. Mount: [] Btwn. Brgs [} Overhung Manufacturer
Max. Alowabls Pressure {PSIG): Rotation (Coupling End): [OJCcw [ Ccw Typo
A 80 *F Baaring (Type/MNumbar): SizeMo. Rings
At Norm, Purng Temp. Radisl Maechanical Seal:
Hydro Test Preasuro (PSIG): Thust AP\ Class Code 570
Lubrcation Typa: APi 614 Coupling: Maenufacturer
O Greass Oringot O ol Mist Manufacturer Modd
J Rood O ringor [ Precsure TypeModal Mifr. Code
Remarks: Driver Half-Coupling Mounted By: O Cartridge Type Required
& Pump Mir. O Driver Mfr, O Pumheser Gland TypeMst'i.;
Gland Plate Taps Required for:
SECP2AWA OTOB2 FILE:NLPLALAECY  onowsz _san O = ByPurchasor [J = By Mir./ Purchassr O Quench O Fush  ODmin O Vent

PA3A - 16641



ATTACHMENT A

g"' FLUOR DANIEL

U. S. Department of Enargy
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

CENTRIFUGAL PUMPS

BY
NO.| " DATE

FEVISION SHEET NO.

C52-8Hd 7 OF 7 | A

REV,

DATE
06-31-89

CONTRACT

845724

[ TAG NO. GS430-00TV-PXIA
GS4I0-00TV-FX1B

I
15641

FOR CLIENT USE

SECP2.ARM 07/0B/82 FILE; NLPS.ALREC2

Q715592

san O = ByPurchaser [} = By Mfr./ Purchassr

ORIG [CHK'D | APPRD
JL KJom
ALL [TEMS SHALL COMF'LY-'WITHTI’ERIAL SPECIFICATION SHEETS: SECTION 15641 P&ID H- 2 - 123362
GENERAL No. Motor Driven 2 PUMP MATERIALS
PROCESS STEAM
Sarvics QENERATOR CIRCULATING PUMPS Pump Tag No, GS-430- 001V - PXTA Casing 304L
Pump Mir. GS - 430 - 001V - PXTB impoliar I04L
Size & Typs PROCESS STEAM GENERATOR CIRCULATING PUMPS Internal Parts 304L
No. Stages Motor Tag No, SAME No. Pumps Req FE
Serial No. Motor Provided By PUMP MANUFACTURER  No. Turbine Driven NOT APPLICABLE
Liauip OPERATING CONDITIONS SITE CONDITIONS
Name; WATER Capacity (U.S. GPM): Targ. (°F: Max. 104 Min, &
Pumping Temporature (°F): Normal Rated . 9000 Rel. Humid, (%): Max, M- € Min, M. €
Nomnd I8 Max, . 400 Min. Discharge Pressure (PSIG): 768 | Alituds (Feet): __ 774
Specific Gravity: @ __ 968 °oF = 0.88 Suction Prassurs (PSIG) : & Indoor & Hosted O Roof
Vapor Press. (PSIA}): 169. 2 Max. Ratod 158 QOutdeot O Unheated O Sun
Viscosity (CP): @ I8 °F o 0.7 Differential Pressure (PSH): 10 Area Classification: 3
Corrosion/Erosion Caused By Differential Head {Feet): . Othaer:
NPSH Available (Feet): 15 Remarks:
Remarks: Hydraulic Power (HP): 17.2
PERFORMANCE (To Be Completed By Manufacturer)
Proposal Curve Neo.: - Minimum Continuous Flow (GPM): NPSH Requirad {Feat Water):
Speed (RPM}: Thenna Stable 3% Head Drop
Efficiency {%): Max. Head Rated Imp. {Feet): Suction Spacified Speed:
Rated Power (BHP): Max. Power Ratad mp. (BHP):
CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE TYPE
Suction VENDOR 300 R.F. Drain
Discharge VENDOR 300 R.F. Vent 1/2
Casing Mount: (X Foot O 8racket lmpeliar Diameter {Inches) Pressura Gage 1/2
Conterline [ Near Cntd. [J Inline Rated Max. Min. Wam Up
Casing Split: Axidl O Radis impeller Typs: {JOpen X Closed Balance Line
Casing Type: Diffuses  [] Staggsred  bmp. Suction: Single Double Packing:
[ single Volute 1 Doubla Volute imp. Mount:  [[] Btwn. Brgs [X] Overhung Manufecturer
Max. Allowable Pressure (PSIG): Rotation {Coupling End}: [JCW [] CCW Type
At 680 °F Bearing (Typa/Numbar): Size/No. Rings
At Nom. Pump Temp. Radial Machsnical Seal:
Hydro Test Prassure (PSIG): Thrust AP Cless Code 670
Lubrication Type: Jame14 Coupling: Manufacturer
3 Grease ClRing ot [ oit Mist Manufacturer Model
[ Fiood O Ringer [ Pressure TypeModel Mifr. Coda
Remarks: Driver Half-Coupling Mounted By: O Caotiidge Type Required
& Pump Mit. O Diiver Mfr, O Purchaser Gland TypsMat‘l.:

Gland Plate Taps Reguired for:
O auench O Rush O Dran

O Vent

P33A - 16641
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SECPLAAM 0708102 FILE:NLPS.RLREC 1 20892

O Pump Mir. O Driver Mir. O Purchaeser

O= BvF\m:lmot 1 = By Mir./ Purchasor

FLUOR DANIEL No.—pate REVISION e ey
5 83-8H 7 OF7y | A
, DATE CONTRACT
03-21-90 845724
U. S. Department of Energy [TAS RO. PX-430-00TA
Hanford Waste Vitrification Plant . SO oo L
Richland, Washington 15641
DOE Contract DE-ACO6-86RL10838 FOR GLIENT USE
CENTRIFUGAL PUMPS S —
wR KJM
| ALL ITEMS SHALL COWLYWFIH GENERAL SPECIFICATION SHEE-:-I'S: SECTION 15647
GENERAL No. Mator Drivan 2 PUMP MATERIALS
Service PROCESS STEAM CONDENSATE PUMP Pumg Tag No. PX-430 - D0IA Casing 85 304
Pump Mfr. FX-430-0018 impeller 55 304L
Size & Type PROCESS STEAM CONDENSATE PUNP tntamal Parts 8% 304L
Nc. Stages 7 Motar Tag No. SAME No. Pumps Req 2
Serial No, Motor Provided By PUMP MANUFACTURER  No, Tutbine Diven NOT APPLICABLE
Li1Quip OPERATING CONDITIONS SITE CONDITIONS
Nama: STEAM CONDENSATE Capacity (U.S. GPM): Terrp. {*F: Maxx. 194 pin. &
Pumping Temperature {(*F): Noma — 50 Rated LY Rel. Hurrid. (%): Max. M- C. g, N-C.
Nomd _ 125 Max, 272 min, Discharga Pressure (PSIG): 202 Alttude {Fest): __714
Specific Gravity: @ _ 725 °F= __0.89 | Suction Fressure (PSIG) : @& indoor & Hoatod O Raof
Vapor Press. (PSIA): 1.9 Max, 2 Rated 0 OOutdoor O Unheated O Sun
Viacosity (CF): @ 125 °F= 0.6 Differential Prassura {PSI): 202 Aroa Clagsification; 3
Corrosion/Erosion Caused By: Differantial Hend (Feat): %7 Other:
NPSH Available {Foat): 25 Reamarks:
Remarks: Hydraulic Powar {HP}: 7.0
PERFORMANCE (To Ba Completed By Manufacturer)
Proposal Cutve No.: Minimum Continuous Fiow {GPM): NPSH Reguired (Fest Watar):
Spead (RPM): Themnal Stabie 3% Haad Drop
Efficisncy (%6} Max. Head Rated Imp. (Feet): Suction Specified Speed:
Rated Power (BHP): Max, Power Rated imp. (BHP):
CONSTRUCTION (Te Ba Completed By Purchasar and Manufacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE TYFE
Suction 3 200 R.F. Drain
Discharge 1-1/2 300 R.F. Vent 1/2
Casing Mount: [ Foot O Bracket Impoller Dismeter (inchas) Pressure Gaga 1/2
Centodiine [ Near Cntd. Inline Rated Maxx. Min. ‘:""“UP
Casing Spi:  [X] Axial O Radia kmpollor Type: [JOpon Closed Balance Line
Casing Typa: Ditfussr [ Staggersd  Imp. Suction: [X Single [C] Double Pecking:
] Single Voluta X Double Volute imp. Mount: ] Btwn. Brge X Overhung Marwfacturer
Max, Alowabie Prossurs (PSIG): Rotstion (Coupling End): [Jcw [ ccw Type
At 80 *°F Bearing (Typs/Number): SizeMNo. Rings
At Nomn. Pump Temp. Radial Mechanical Seal:
Hydro Test Prassure (PSIG): Thrust AP Clses Code X
Lubrication Type: AP 614 Coupling: Manufacturer
DGrae DOrngon oamst Maoufecturer X Modsl
3 Reod O Ringer 3 Pressurs Type/Modsl Mfr. Code
Remarks: Driver Hatf-Coupling Mounted By: O Cartridge Type Required

Gland TypeMat'i.:
Gland Piate Taps Required for:
O uanch O FRush O Dréin

QO Vent

PI3A - 15641
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SECTION 15643
DEMINERALIZER SYSTEM

PART 1 GENERAL
1.1 SUMMARY

This specification section covers the technical requirements for
the design, performance, fabrication, inspection and testing of a
demineralizer system to provide feed water to an electric steam
generator.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced., The publications are referred

to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1888 Pipe Flanges and Flanged Fittings

ANST B73.1M 1991 Specification Horizontal End Suction
Centrifugal Pumps for Chemical Process

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODE

ASME Section VIII 1989 Rules for Construction of Pressure
Division 1 Vessels {Addenda 1991)

AMERICAN SOCIETY FOR TEST AND MATERIALS (ASTM)

ASTM A217/A217M 1991 Standard Specification for Steel
Castings, Martensitic Stainless and Alioy
for, Pressure-Containing Parts, Suitable
for High-Temperature Service

ASTM A480/A480M 1991 Standard Specification for General
Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet and
Strip

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel
(12th Edition)

TH3H/2 10:21am
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1.3

1.4

1.5

713/92 10:21am

INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves
NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA)

NEMA 250 1985 (Rev 88) Enclosures for Electrical
Equipment {1000 Volts Maximum}

NATIONAL FIRE PROTECTION ASSOCIATION, INC. (NFPA)
NFPA 70 1990 National Electric Code (NEC)
OCCUPATION SAFETY AND HEALTH ADMINISTRATION (OSHA)
OSHA 1-12.14 1978 Guards for Rotating Equipment
RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 05063 Welding Pressure Vessels

Specification Section 13433 Pressure Vessels - Stainless Steel

Specification Section 16150 Motors - Induction

Specification Section 17871 Instruments Furnished with

Rev. 0O

Mechanical Equipment, Electric Steam

Generator System
DEFINITIONS
DCS - Distributive Control System
FAT - Factory Acceptance Test
PPM - Parts per Million
GPM - Gallons per Minute
SYSTEM DESCRIPTION
(Not Used)

105\VOL1:101\210\8457 1354, SPE/WPS1 P33A-15643-2



U.5. DEPAHRTMENT OF ENERGY FLUOR DANIEL, INC.
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DIVISION 16 - ELECTRICAL REVISION NO.
Section Title
16150 Motors - Induction 0
16610 Electrical Requirements for Electric Steam 0
Generator

DIVISION 17 - INSTRUMENTATION

Section Title
17870 Electric Steam Generator System Control Panel 0
17871 Instruments Furnished with Mechanical Equipment 0

Electric Steam Generator System

17871A Safety Class Relief Valves Furnished with Electric 0
Steam Generator (Safety Class 1)

105WOLT:101\210\84571457.SPEAWPS1 P33A-ii
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STEAM GENERATOR
SPECIFICATION B-595-P-P33A

“APPROVED FOR CONSTRUCTION™

REVISION NO. SAFETY CLASS *3

0
ISSUE DATE  7~21- 2

*With Exception of Specification
Section 17871A which is Safety Class 1

Quality Level 1 As Noted
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\/(Y%L( 1-20-92
J. L. Smets ! Systems Manager Date .
P e 7-20-92
A. K. Yee e Independent Safety Manager Date
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105\VOL1:101\210\8457 1457 . SPE/WPS1T



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. O
STEAM GENERATOR
(B-595-P-P33A)
TABLE OF CONTENTS
TECHNICAL SPECIFICATION

DIVISION 1 - GENERAL REQUIREMENTS REVISION NO.
Section Title
01730 Operation and Maintenance Data 0

DIVISION 5 - METALS

Section
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15644
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Title
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of Stainless Steel and Nickel Alloys
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Rev. O

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Prawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional outline drawings. These drawings
shall include dimensions, shipping weights, operating
weights and clearances to be maintained. They shall also
show design temperatures and pressures, size and location of
all connections, ¥ifting supports, materials of construction
and corrosion allowances. Drawings which include the base
frame shall include base plate thickness at the foundation
bolts, location of anchor bolts and size of control panel
fastenings.

B. Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

c. Allowable loads shall be furnished both for the discharge
and suction nozzles on every pump within the demineralizer
system.

A1l drawings shall include a detailed Bill of Materials. This
shall 1ist manufacturer, type and rating of all components.

1.6.1.2 Electrical Connection Diagrams - Electrical connection diagrams
shall depict external electrical connections provided by Seller.
Diagrams shall include all connections, schematics, interfaces,
wire specifications and wiring to be supplied by Seller. Ratings
(in both kVA and HP) for the fully-installed demineralizer system
shall also be supplied.

1.6.2 Technical Data

1.6.2.1 Design Calculations - Seller shall provide an engineering design
analysis with supporting calculations used to establish horsepower
requirements, shaft sizes bearing loads and operating character-
istics. These calcuiations shall be complete to permit second-
party review.

1.6.2.2 Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

713192 10:21am
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Rev. 0

1.6.2.3 Data Sheets

A. Seller shall complete Data Sheet DS-1 Sheets 1 and 2
(Attachment A) and submit for the furnished equipment.

B. Complete ISA S20 specification forms for process measurement
and control instruments, primary elements and control
valves,

1.6.2.4 Performance Curves - Performance curves shall be provided, These
curves shall include brake horsepower, efficiency, required net
positive suction head (NPSH}, viscosity and specific gravity
corrections for the pumps in the system. The performance curves
for the entire demineralizer system shall also be provided.

1.6.2.5 Nozzle loadings in accordance with ANSI B73.1M.
1.6.2.6 Factory Acceptance Tests (FATs) as defined in Paragraph 2.2.6.

1.6.3 Spare Parts List
A 1ist of recommended spare parts for one (1) year's routine

@ operation shall be supplied. The spare parts list shall include
h sufficient data to permit procurement either from original

= manufacturer or any subsupplier.

e

:ig 1.6.4 Instaltation, Operation and Maintenance Manuals
E;E Seller shall provide installation, operation and maintenance
o manuals. These shall cover the demineralizer furnished in

L accordance with this specification. These manuals shall fully
e detail sequences of disassembly, repair, adjustment, reassembly,

lubrication and troubleshooting. Troubleshooting sections shall
include fault trees to guide both mechanical and electrical
diagnostics. The manuals shall include reduced-size copies of
any assembly drawing, subassembly drawing or parts list needed for
routine maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730.

1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)

7/13/92 10:21am
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Ciimatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia
C. Outside Design Temperature
1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F
1.8.2 Operating Environment
A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlied
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 General Requirements
The demineralizer system's primary objective is to supply
demineralized feed water to the electric steam generator. At
minimum, the following requirements shall be met.
2.1.1.1 The flow rate of the demineralized product water shall be not less

than 7 gallons per minute {gpm), inclusive. Flow rate shall not
exceed 10 gpm, inclusive.

2.1.1.2 The water produced by the demineralizer system shall have a total
hardness of not more than 0 parts per million (ppm) of CaCO,.

2.1.1.3 The water produced by the demineralizer system shall have a pH
range value between 7.0 and 7.8, inclusive.

2.1.1.4 The water produced by the demineralizer system shall have a total
alkalinity of between 0 and 400 ppm of CaC0,, inclusive.

2.1.1.5 The water produced by the demineralizer system shall have a total
iron content of not more than 2 ppm.

7/13/92 10:21am
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2.1.1.6

2.1.1.7

2.1.2

2.1.3

2.104

71392 10:21am

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

The water produced by the demineralizer system shall have a total
oxygen content of not more than 0.005 ppm.

The conductivity of the water produced by the demineralizer system
shall not exceed 350 umho/cm (micromho).

Pumps furnished with the demineralizer system shall be designed
and constructed in accordance with ANSI B73.1M. Selter shall be
responsible for pump selection and performance.

A1l exposed moving parts shall have heavy-duty removable guards
provided in accordance with OSHA 1-12.14.

A remote start/stop contact shall be provided. This contact shall
be rated for 2A at 120V, resistive. It shall stop the
demineralizer system upon deenergization by Buyer's distributive
control system (DCS).

Baseplates and Supports

A fabricated steel drive baseplate shall be furnished. This
baseplate shall be designed such that all equipment and auxiliary
piping are located within its confines. The maximum available
envelope for the demineralizer system is:

Length - 27 feet, 0 inches
Width - 8 feet, 0 inches
Height - 10 feet, 0 inches

Lifting lugs or other arrangements for hoisting and handling the
assembied unit during field erection shall be provided.

A. No unit component except the motor conduit box shall
overhang the drained area of the baseplate. The baseplate
shall be equipped with a drain. The drain nozzle shall not
be Tess than 2 inches in diameter.

B. Piping supports shall provide flexibility and accessibility
necessary for proper operation and maintenance. Piping,
tubing and conduit shall be routed and supports located to
provide flexibility and accessibility for proper operation
and maintenance. A1l piping, tubing and conduit shall be
adequately supported and restrained. Supports and
restraints shall be steel. They shall be compatible with
piping, tubing and conduit material.

105WOL1:101\210\84571354. SPEMPS P33A-15643-6
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2.1.5

2.2
2.2.1

2.2.2
2.2.2.1

2.2.2.2

2.2.2.3

2.2.2.4

2.2.2.5

2.2.2.6
2.2.3

713/92 10:21am

Rev. O

Anchorage Provisions

The base of the demineralizer system shall have provisions to be
anchored with a minimum of four 13/16 inch diameter holes for 5/8
inch diameter anchor bolts.

FABRICATION AND MANUFACTURE
General Requirements

A1l rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, thrust
or noise. The noise level shall not exceed 85 dB at 3 feet
peripheral around the demineralizer skid.

Materials

A1l manufactured vessels shall be Type 304L stainless steel in
accordance with ASTM A480/A480M.

A1l pressure vessels and pressure-containing components shall be
built in accordance both with ASME Section VIII, Division I and
Specification Section 13433, Welding shall be in accordance with
Specification Section 05063.

A1l castings shall be Type 304L stainless steel in accordance with
ASTM A217/A217M.

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
Seller's standard methods. A1l casting burrs shall be filed or
ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

The skid-mounted system shall be welded in accordance with
AWS D1.1.

Pipe connections 2 inches and larger shall be butt-welded. Pipe
connections smaller than 2 inches shall be socket-welded.

A1l piping shall be in accordance with ANSI B16.5.
Resin

One full charge of resin (if resin is used) shall be supplied and
shipped separately from the demineralizer.

105\VOL1:101\210\84571354.SPE/WPS1 P33A-15643-7
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2.2.4 Electrical Components

Electrical components shall be built in accordance with NFPA 70.
Electric motors shall be in accordance with Specification Section
16150.

The foliowing electrical supplies shall be available in accordance
with Specification Section 16150:

A. 480 Volt, 3 phase, 60 Hz.
B. 120 Volt, singie phase, 60 Hz.

2.2.5 Coatings

A1l coating and painting shall be in accordance with manufac-
turer's standard. Unless otherwise specified, stainless steel
surfaces shall not be painted. Assembled equipment of the
demineralizer system shall be delivered in a rust-free condition.

2.2.6 Factory Acceptance Tests (FATs)

Seller shall shop test the demineralizer system to verify
performance in accordance with the conditions stated in Paragraphs
2.1.1 and 2.2.2.2. Detailed shop testing procedures and test
reports shall be submitted for Buyer review and approval before
testing begins. Buyer shall be notified in advance of all source
testing. Buyer reserves the right to witness all tests (FATs).

2.3 LABELING

The demineralizer system shall be supplied with a permanently-
affixed tag. The tag shall be of stainless steel. It shall
contain the equipment service name as shown on Data Sheet DS-1
(Attachment A). This tag is in addition to the manufacturer’s
identification plate (see below).

The manufacturer's identification plate shall be of corrosion-
resistant metal. It shall be permanently attached to the
demineralizer system baseplate with stainless steel screws. The
identification plate shall be stamped or embossed with not less
than the following information expressed in specified units:

Manufacturer's name

Serial number for all components

Size and type of component

Working and design condition for each component

Rated capacity of demineralizer

Maximum allowable working pressure at maximum pumping
temperature

7113152 10:2%am
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2.4.2

2.4.3

2.4.4

2.4-5

2.4.6

2.4.7

2.4.8

Rev. 0

PACKAGIKG

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping
and storage. Minimum preparations shall include the requirements
listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
When metallic protectors are used, a nonmetallic gasket shall be
installed between the flange and protector. Protectors shall be
1n;ta11ed with not less than four (4) full diameter steel bolts
and nuts.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

The demineralizer system shall be shipped fully assembled on its
skids.

The Controlier shall be shipped separately. It shall be field-
wired to the demineralizer system from the remote location
assigned by Buyer.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit. If
resin is used, one full charge of resin shall be supplied
separately from the demineralizer.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
lettering/numbering shall be no less than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.

PART 3 EXECUTION

TH3[2 10:21am

(Not Used)

END OF SECTION
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ATTACHEMET A

By | S .
g FLUOR DANIEL DATE PEVISION o 2 |
DATE CONTRACT
02-27-92 845734
U. S. Department of Enargy TAG NO. DAM430-003V
H.anford Waste Ymﬁcanon Plant |SPECIFICATION SECT WO, |
Richland, Washington 165643
POE Contract DE-AC06-86RL.10838 FOR CLIENT USE
DEMINERALIZER SYSTEM oaﬁ MK'D JAPPR'D
TREATED WATER USE (COOLING, BOILER FEED OR QTHER) BOILER FEED
NOUNTSREQ'D 7 UNITS IN CONTINUOUS OPERATION INTERMITTANT
N TER ANALYSI e g
CDNSiIiUENT PPV AS | INFLUENT EFFLUENT CONSTITUENT PPN AS INFLUENT EFFLUENT
CALCIUM CaCO 5 r 3 BICARBONATES { aixa | €2C0a P
MAGNESIUM CaCO 3 22 CARBONATES LNIT | CaCO; 12
SODIUM CaCO3y 3 HYDROXIDE CaCO, —
HYDROGEN - ACIDITY CaC0 — CHLORIDE CaC0y 6
POTASSIUM SULFATE CaCOs 75
CONDUCTIVITY (MTS) 141
TOTAL CATIONS CaCQ s F. TOTAL ANIONS CaCO,y 5
SILICA Si0 o 4.3 M ALKALINITY CaCOa» 54
IRON Fe 0. 038 P ALKALUNITY CaCO3 &
CARBON DICXIDE, FREE CO» - TOTAL HARDNESS CaC0q o ]
TOTAL DISSOLVED SOLIDS ) pH 8.6 7.0-7.8
TURBIDITY <0.4 L _
- OPERATING CONDITIONS
NUMBER OF TRAINS IN CONTINUOUS OPERATION 1 ALLOWABLE A P- OVERALL, (PSIG) -]
GUARANTEED TOTAL PLANT THROUGHPUT 7 | LENGTH RUN BEFGRE REGENERATION, (HRS)
SERVICE RATE INORMAL/PEAK), (GPMFT 2) N/A | CONTROL: MANUAL []SEMI - AUTOMATIC GZIAUTOMAnc T
INFLUENT / EFFLUENT WATER TEMPERATURE, (® F} 2° INFLUENT PRESSURE, {PSIG)
MECHANICAL DESIGN
DESIGN PRESSURE (CODE [NON - CODE [ ), (PSIG) DESIGN TEMPERATURE, ( © F)
TANK DIAMETER, (IN) SIDE SHELL OF TANK, (iN)
TANK LINING MATERIAL TANK LINING THICKNESS, (IN)
MANHOLE
HEADER LATERAL HUB LATERAL OTHER
INLET DISTRIBUTOR
REGENERANT DISTRIBUTOR
INTERFACE COLLECTOR
UNDERDRAIN
INTERNAL MATERIAL: STAINLESS STEEL [T PVC ] OTHER [
PPING MATERIAL: SIZE LINING
VALVES MATERIAL: : SIZE UNING
DEGASIFIER _{YES | INO | ]} N/A
CAPACTTY GPM DIA __ N HEGHT ____FT | BLOWER: __NO CPM ____ WP ____
SERVICE RATE: GPM /SQFT - MATERIAL DEGASIFIER BASIN: INCLD L NOTINCL [
RESIN CHARACTERISTICS BY VENDOR
MIXED BED
CATION ANION CATION ANION
TYPE
VOLUME {CU FT)
CAPACITY (KGR /CU FT)
FREEBOARD
REGENERANT AND CHEMICAL REQUIREMENTS BY VENDOR NOTE 1

REGEN ACID LEVEL (66 ® H,50, [ 0% HCI [) LWB/CUFT
TYPE OF REGENERATION:

REGENERANT CAUSTIC LEVEL: 1B /CUFT
CAUSTIC APPUED AT % P "F
CHEMICAL / REGENERANT ACID (B CAUSTIC 1BS
=== ["SAFETY CLASSIFICATION
IMPACT LEVEL
FHWRIEFRM PG Y OF 2 D7/08/02 SAR AL REC.IAG. 1 D2/09/92

P33A - 16643
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FLUOR DANIEL no DAY FEVISION o erorz |
Specification Sheet [DATE CONTRACT
02-27.92 845734
U. S. Department of Energy TAG NO. "
Hanford Waste Vitrification Plant EPECIFICATION SECT RO 1

Richland, Washington
DOE Contract DE-AC06-86RL10838

16643

'FOR CLIENT USE

DEMINERALIZER SYSTEM ORIG  [CHK'D [APPR'D
{Continued) [ 14
BACKWASH AND REGENERANT WASTE NOTE 1
BACKWASH FLOW RATE: CATION GPM  TOTAL GALLONS
ANION GPM  TOTAL GALLONS
REGENERANT FLOW RATE: CATION GPM  TOTAL GALLONS
ANION GPM  TOTAL " GALLONS
RINSE FLOW RATE: CATION GPM  TOTAL — — GALLONS
ANION GPMM  TOTAL GALLONS
TOTAL WATER TO WASTE - — GALLONS
ITEMS TO BE INCLUDED BY MANUFACTURER
1 ST CHARGE RESIN(S) ira| DIL WATER PRESS VALVE(S) — ACID / CAUSTIC PUMP & DR e}
RESIN DISCHG CONN | DIL WATER FLOW INDICATORIS) 3 WATER METER O
RESIN TRAP(S) ™ DIL WATER SHUT - OFF VALVEls) 3 BOOSTER PUMP & DR —J
SKID MOUNTIG 1 SILICA MONITOR 3 BACKWASH PUMP & DR ]
OBSERVATION PORT(S) = ACID / CAUSTIC INLET VALVE(S) ] RINSE PUMP & DR .
CONDUCTIVITY INST = CAUSTIC HEATING EQUIPMENT - DEGAS TRANS PUMP & DR .
ACID / CAUSTIC ELOW METER(S) [ ACID / CAUSTIC PIPING 3 PRIME PRINT |
ACID / CAUSTIC MIXING TEE(S) 3 ACID / CAUSTIC STOR TAML(S) - -

ALARMS TO BE INCLUDED BY MANUFACTURER

H /L TEMPIN CAUSTIC LINE [ RIGH EFFLUENT CONDUCTIVITY [

H /L CONDUCTIVITY DOWNSTREAM OF ACID /
REFERENCE OTHER EQUIPMENT SPECIFICATI

CAUSTIC DILUTION [
ON SHEETS

HIGH SILUCA [T

CATION BREAKTHROUGH PROBE

=0

REMARKS: 7. NO REGENERANT CHEMICALS PERMITTED EXCEPT SALT.

SKETCH:

WAPACT LEVEL

SAFETY GLASSIFICATION ______

M\.Pim PGZOF2 O7X09/%82 SAR AS22ALRICILAGY? 0709792 SAR
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SECTION 15644
STEAM CONDENSATE COOLER

PART 1 GENERAL
1.1 SUMMARY

This specification section covers the minimum technical
requirements for design, fabrication, inspection, and testing of
the shell and tube heat exchanger for the Process Steam Condensate
Cooler. The exchanger will be installed in the Hanford Waste
Vitrification Plant in Richland, Washington.

1.2 REFERENCES

The publications 1isted below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE, INC. (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged
Fittings

AMERICAN PETROLEUM INSTITUTE (API)

API STD 660 1982 Shell-and-Tube Heat Exchangers
for General Refinery Services
{4th Edition)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODE

ASME Section II, 1989 Material Specifications -

Part A Ferrous Materials (Addenda 1990)

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of

Division I Pressure Vessels (Addenda 1991)
STEEL STRUCTURE PAINTING COUNCIL (SSPC)

SSPC-SP 6 1989 Surface Preparation

Specification No. 6, Commercial
Blast Cleaning

7/13/92 10:26am
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1.3

1.4

1‘5

1.6

1.6.1
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TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION (TEMA)

TEMA Standards 1988 Standards of the Tubular
Exchanger Manufacturers Association
(7th Edition) (1990 Errata)

RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05063 Welding Pressure Vessels

Specification Section 13252 Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

DEFINITIONS

] - Design Pressure

MAWP - Maximum Allowable Working Pressure

NDE - Nondestructive Examination

SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

General Arrangement Drawings

The general arrangement or outline drawing shall contain the
following information:

A. The service, item number, project name and location,
purchase order number and Manufacturer shop order number.

B. Design pressure, test pressure, design temperature, joint
efficiency and corrosion allowance in accordance with Data
Sheet DS-1, Sheet 1 and 2 (Attachment A).

c. The applicable codes and specifications.
D. Material specifications, including grades, for all pressure

parts in accordance with SA480/SA480M of Section II, ASME
Boiler and Pressure Vessel Code.

105\VOL1:101\210\8457 1345, SPEWPS 1 P33A-15644-2
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E. Overall dimensions. This shall include all clearances which
must be maintained.
F. Thicknesses for shell, channel and supports.
G. Locations (elevations and orientation) of every connection
to the equipment (e.g., nmozzles, brackets, clips, 1ifting
lugs, instruments connections, etc.).

H. Dimensions and locations of supports. This shall include
size of anchor bolt slotted holes.

I. Nozzle size, rating, facing and direction of flow.

J. Weights of the exchanger unit, both empty and filled with
water. MWeight of the removable tube bundle. Dimensional
clearance required for tube bundie removal.

K. Postweld heat treatment requirements.

-

Radiographic and other examination requirements.

" Surface preparation and painting requirements.

‘e

Packaging and shipping details for approval.

Gk
=5

= 1.6.2 Detail Drawing

Lrﬁ L] ] a L] *

e Shop fabrication or cross sectional and other detail drawings.
£ These drawings shall contain the following information:

ey

€ A. Full dimensions of all parts and subassemblies. Required

tolerances and finishes where applicable.

B. A complete, fully-specified 1ist of materials. Certifica-
tions or degree of testing shall be inciuded if they form
part of the material specifications. This shall be required
if the assembly drawings list the materials only in general
terms.

C. Gasket sketches for all joints. These shall show dimen-
sions, type, materials and the number required. Gasket
details shall be submitted on separate drawings. These
shall not be marked with restrictions for use.

D. Details of test rings.

TI13/92 10:26am
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1.6.3 Data Sheets

A. Seller shall complete Data Sheet DS-1 Sheets 1 and 2
(Attachment A) and submit for the furnished equipment.

1.6.4 Mechanical design calculations for pressure-retaining parts
shall be stamped by a Professional Engineer and submitted.
These calculations shall have all supporting calculations,
steps and data identified. They shall be sufficiently complete
to show conformance with the contract specifications and their
supplements, and all applicable codes and standards. The
calculations shall be in sufficient detail to permit second party
review. Where computers are used for code calculations all
assumptions and input data shall be supplied together with the
computer-generated output.

1.6.5 Code Data Book. This shall include the following:
A. Certified mi1l test reports. These shall state the
specification to which the material complies, the chemical

analysis, physical properties and any heat treatment the
material was given.

B. Manufacturer Data Report, Forms U-1, U-1A or U-2, ASME Code,
Section VIII, Division 1.

C. Heat treatment charts.

D. Nameplate rub off.

E. Hydrotest chart.

F. NDE test results.

G. "As-Built" data sheets.
1.6.6 Welding submittals in accordance with Specification Section 05063.
1.6.7 A 1ist of manufacturer's recommended spare parts for one year's

routine operation. Sufficient data to permit procurement from the
original manufacturer or any subsupplier shall be included.

1.6.8 Inspection and checklist shall be in accordance with Paragraph
2.6,
1.6.9 Operation and maintenance data in accordance with Specification

Section 01730,

7/13/92 10:26am
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1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CORDITIONS

Climactic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia
C. OQutside Design Temperature
(1) Maximum Design Temperature 110°F
(2) Minimum Design Temperature -20°F

(3) Wet Bulb Design Temperature 68°F

1.8.1 Operating Environment
A, Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 Equipment

The following requirements shall apply to the shell and tube heat
exchanger (Shell and Tube, Inc.; Type BGU, Size 17 x 120 or equal)
furnished in accordance with this Specification Section (15644).

A. General

1) Except as specified herein, the exchangers shall be
in accordance with Sections 1, 2, 3, 5 (Class R), 8,
and 12 of the TEMA Standards and API STD 660. They
shall be designed, fabricated, inspected and tested in
accordance with the ASME Code, Section VIII,
Division 1 and additional requirements of the drawings
and specifications. ASME Code Stamp is reguired.

7/13/92 10:26am
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2) Seller shall guarantee performance of the exchanger
with regard to capacity, heat duty and pressure drop
in accordance with the process conditions on the Data
Sheets.

3) The exchangers shall be fabricated, tested and
shipped fully assembled. The exchangers shall be
hydrostatically tested in accordance with ASME Code,
Section VIII, Division ! at the pressure specified
in accordance with Seller's approved code design
calculations.

4) A1l water used for cleaning, rinsing, testing and
mixing of solutions shall be potable water in
accordance with Specification Section 13252,

5) Type 304L stainless steel shall be used for fab-
rication. The shell shall be of stainless steel
manufactured in accordance with SA480/SA480M of ASME
Code, Section II. The tubes shall be stainless steel
manufactured in accordance with SA268/SA268M of ASME
Code, Section II. These materials shall be in

. accordance with the material specifications, grade and
o, condition specified on the exchanger data sheets. All
Pl pressure-retaining materials shall be in accordance
E with ASME Code, Section II.

£
iy 6)  Seller shall verify that the materials are in
o accordance with the data sheets. Such verification
%:: shall be recorded in the inspection records.
[ n

7) Gaskets shall be of non-asbestos material.

8) A1l welded tubing shall pass a nondestructive electric
test in accordance with SA450/SA450M of ASME Code,
Section II.

9) Nozzle flanges shall be in accordance with ANSI B16.5.
10) The maximum eguipment envelope is:
Length - 13 feet, 6 inches

Width - 3 feet, 0 inches
Height - 3 feet, 0 inches

7/13/92 10:28am
105\VOL1:1011210\8457 1349 SPE/WP51 P33A-15644-6



‘®

o

i

[
it

5750

A
v

o

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. 0
2.2 FABRICATION AND MANUFACTURE
2.2.1 Except as otherwise noted, fabrication shall be in accordance both

with the ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1 and this specification section.

A. Each U-tube shall be formed from & single length. No
circumferential welds shall be permitted.

B. All welding shall be in accordance with Specification
Section 05063.

c. When TEMA type "B" channels are used with removable bundle
exchangers, the stationary tubesheet shall be extended to
the same diameter as the flange. At minimum, every other
hole shall be threaded.

D. At minimum, all exchanger exterior and interior metal
surfaces (except weld beads) shall maintain the finish of
the original material. All weld surfaces on the exchanger
interior shall be ground smooth. Their contour shall be
blended with the adjacent surfaces.

E. Design pressure and temperature shall be in accordance with
Data Sheet DS-1, Sheets 1 and 2 (Attachment A). This will
be the design pressure and temperature stamped on the
exchanger nameplate. Maximum allowable working design
pressure (MANPF is equal to design pressure (DP).

F. Shop hydrostatic test pressure shall be 1.5 times MAWP.
2.2.2 Shells

A. A1l longitudinal and circumferential welds of the shell
shall be finished flush with the inner contour for ease of
tube-bundle insertion and withdrawal.

B. The permissible out-of-roundness of a completed shell shall
allow a metal template to pass completely through the shell
without binding. The template shall consist of two rigid
discs, each having a diameter equal to the diameter of the
transverse baffle. The discs shall be rigidly mounted
perpendicularly on the shaft 12 inches apart.

C. Support saddle attachment plates shall have all corners
rounded to a minimum of 1 inch radius. The plates shall be
welded to the shell with a continuous seal weld. They shall
have a 1/8 inch pipe size tapped hole.

7/13/82 10:26am
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2.2.3 Pass Partition Plates

Pass partition plates for forged or welded channels and floating
heads shall either be welded full-length from both sides or shall
have full penetration welds.

2.2.4 Heat Treatment

A. Heat Treatment after bending for the bend portion of U-tubes
is specified as follows: austenitic stainless steel tube
shall be solution annealed.

B. The heat-treated portion of the U-bend shall extend at least
6 inches beyond the point of tangency.

2.2.5 Support and Anchorage

Each saddle shall have provisions to be anchored to an elevated
steel platform. Two {2) 1 inch diameter bolts shall be used at
each saddle. Bolt holes at anchor end saddle shall be 1-1/16 inch
in diameter. Bolt holes at sliding end saddle shall be slots,
1-1/16 inch by 2-1/2 inch. These slots shall be oriented in the
exchanger's longitudinal direction.

2.3 LABELING

The steam condensate cooler shall be supplied with a permanentiy-
affixed tag. The tag shall be of stainiess steel. It shall
contain the equipment service name as shown on Data Sheet DS-1
(Attachment A). This tag is in addition to the manufacturer's
identification plate {see below).

The manufacturer’s identification plate shall be of corrosion-
resistant metal. It shall be permanently attached to the
equipment with stainless steel screws. The identification plate
shall be stamped or embossed with not less than the following
information expressed in specified units:

Manufacturer's name

Equipment serial number

Equipment size and type

Equipment rated capacity

Date of manufacture

Maximum aliowable working pressure at maximum design
temperature

7/13/42 10:26am
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2.4

2.4.1

2.4.2

2.4.3

2.4.4

2.4.5

2.4.6

2.4.7

2.5

7/13/92 10:25am

PACKAGING

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by appiication of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four {4) full
diameter steel bolts and nuts.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Equipment assemblies shall be shipped fully assembled on their
baseplates.

Gaskets shall be shipped installed on all body flange assemblies.
Spare gaskets shall be enclosed in a plywood container. This
container shall be protected from damage and shall be securely
attached to the exchanger crate. The gasket container shall be
indelibly marked both with the purchase order number and equipment
number.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
Tettering/numbering shall be no less than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.

COATINGS

After completion of all fabrication procedures the external
surfaces of each heat exchanger shall be thoroughly cleaned of
all foreign material, including rust, in accordance with SSPC-SP
6. Manufacturer's standard prime and finish paint or coatings
shall be applied. Unless specified otherwise, stainless steel
surfaces shall not be painted.

105WOL1:101\210\84571345. SPEWP51 P33A-15644-9
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INSPECTION AND TESTS
Nondestructive Examination

A. Nondestructive examination methods and acceptance shall

be in accordance both with Specification Section 05063 and

ASME Code Section V.

B. The specific requirements for nondestructive examination

shall be as shown by NDE symbols on Seller's drawings.

Pressure Tests

Rev. 0

A. The steam condensate cooler shall be hydrostatically tested

at the pressure listed in Paragraph 2.2. The procedure

shall be in accordance with the ASME Code, Section VIII,

Division 1, Paragraph UG-99(b). Test pressure shall be held

for not less than one hour.

B. Prior to any leak testing the steam condensate cooler shall

be wiped clean of loose rust particles, scale, chips, grease
and other foreign matter. The inside of the exchanger shall

be blown clean with Nitrogen in accordance with
Specification Section 13252.

C. The hydrostatic testing medium shall be potable water in

accordance with Specification Section 13252.

D. Additional welding on the exchanger shall not be permitted

after hydrostatic testing.

E. The exchanger shall be thoroughly drained and dried after

testing in accordance with the requirements of Specification

Section 13252.
Shop Inspection

A. Seller shall perform shop inspections of the exchanger.
Seller's inspection personnel shall be qualified in

accordance with Paragraph UG-91(a) of the ASME Code. The
reference to the inspector in Paragraph UG-90 shall also

apply to Seller.

B. The alternative inspections in accordance with Paragraph

UG-90(c-2) of the ASME Code shall not be permitted.

105\WOL 1:101\210\8457 1349, SPEMWPS1 P33A-15644-10
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PART 3 EXECUTION

(Not Used)
END OF SECTION
o
i
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ATTACHMENT A

BY SHEET NO. FEV,
g FLUOR DANIEL 0] DATE FEVISION l?“"“ y OF 2 P
DATE CONTRACT
| 02-08-89 845724
U. S. Department of Energy TAG NO,
Hanford Wasts Vitification Plant e AR
Richland, Washington 15544
DOE Contract DE-ACO6-86RL10838 FOR CLENT USE
SHEL AND TUBE HEAT EXCHANGER ORIG F“FD APPR'D
AM/RAR
Client . bof Vendor
Sarvice PROCESS STEAM CONDENSATE CONDENSER/COOLER Plant HWVP
Design Duty §.47 L Btu /Hr Sixe NORIZONTAL
Tranefer Rate Service Ciean = Bu/tkFt2ef M. (Eff,) *F
Totd_Surface_(EH) 2 Shells / Unit : Surface / Shell (EH) Y
PERFORMANCE OF ONE UNIT
SHELL EIDE TUBE SIDE
FLUID NAME STEAM CONDENSATE (1) TOWER WATER
Jotsl How _Lbs / Hr — 24, 000 _ 182, 25¢ _
INLET OUTLET INLET QUTLET
L1QuUID Lbs / Hr
Molsoular Weight
Denaity b /F3
Thermal Cond. Br / Hr FiZ *F / Ft
Spacific_Heat Bu /b SF N
Viecosity Cp
Surface Tension Dyne /Cm
Bubble _Point hd AN
VAPOR tbs [ Hr
Molsoulasr Waight AN
] Donaity ib /Ft3
Thermal Cond. B /He Ft2° F | Rt
| Specific_Hent Bo: /b ® F
Viscosity Cp N
| Latont Heat Btu/ib
Dew Point *F
AN
Non - Condensables Lbs / Hr
Molecular Weight AN
Steamn Lbs [ Hr 3, 150 AN
Watter Lbs / Hr 20, 840 24, 000 182, 250 182, 290
| Tempersture SF 25 125 ) 105
Pressire (Atmos  14.3 Pais) Psig 5.0 57.0
Pressure Drop Pei_ | ALLOW. : 5.00 CALC. : ALLOW, 3 0.0 CALC, :
Velodity Ft/Sec T
] Fouling Resistance He Ft “* F /B 0. 0005 0. 001
Additionsl Dats_on Shest No .
REMARKS :
(11 WLET STREAM IS WN_TWO PHASE FLOW
AN
SAFETY CLASSIFICATION __ 3|
Lravm e BaGE 3 OF 2 02072 pag). : 29, » IMPACT LEVEL 3
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ATTACHMENT A

§ FLUOR DANIEL no [ DATE PEVISION iy L
DATE CONTRACT
| 02.08 89 845724
U. S. Departmant of Energy TAG NO.
Harford Waste Vitrification Plant ﬁ%@%
Richland, Washington 15524 '
DOE Contract DE-ACO6-86RL10838 FOR CLIENT USE
SHELL AND TUBE HEAT EXCHANGER ORIG ﬂ‘o APPR'D
[KM/BAS
m
— SHELL GIDE TUBE SIDE
Design Preesure Psig 195 & FULL VACUUM (7] 300
Tost Preesurs Psi
Design _Temperature °F 350 150
] Comosion _Allowanca in. AN
Number of Passes /N
Diff Des Prassure Psig
FRow_Arrangemant Parallsl ] Series Pacallel | Series /N
CONSTRUCTION
Shall Dia (D) (OD} In, Batfie Typa Wt Bundle & Shell Lbs.
No. Tubse / Shel! No * Spacing X in. Wt _Bundle Lbs. ;§
JOD * Length n X in. Ssgmental Cut % Dia. ] Wi Fult of Water Lbsg.
Gauge Bwg (min.) In. impingement Baffle RHO VZ inlet Nozzie AN
Tube Pitch Layout”’ Deg. | Expansion Joint AHO V< Bundle Entr N
Tema_Cless R Exp_Joint Des Temp RHO VZ Bundle Exit
Code Req {ASME) SECT. VIll DiV. 1 Surface Prep Specifications
Code Starp You Paint
fRemoveabls Tubse Bundls Yeos Inaudation Yes No Lathal Service Stemp
MATERIALS (MARK STRESS RELIEVED - 8R, RADIOGRAPHED - XR)
[ Tubes 3041 S5 Shall IO4L 5§
Tubesheet Shell Cover
Baffies / Tubssupports Sheil Flange
LTie_Rods and Spacers Channel / Bonnet
Long Batfle Channel Cover
| Gasket Shell Side Channsl Flange
Gagkot Tube Side Floating Head Cover
§ Bolting Expansion Joint
NOZZLES SHELL _GIDE TUBE SIDE
NO. SIZE RATING & FACING NO. SIZE RATING & FACING
Inlet 7 4 _in, 150 # RF 7 & in. 150 # RF_L/\
Outiet 7 4 in. 150 £ RF 7 & in 150 # RF
| Vot 7 7 __in. 150 & RF in.
Drain n. In.
Pressure Gauge (Es Nozzie) In. n. AN
Thermowalt (Ea Nozzle) in. n.
| Interconnacting In. in.
>0 N
REMARKS:
(1} VACUUM CONDITIONS OCCUR AT _AMBIENT TEMPERATURE
ZAN
AN
SAFETY CLASSIFICATION 3 ﬁ
PR PAGE 2 OF 2 0707/82  BARLRLARC.T 070792 SAR WMPACT LEVEL -—_::'3;————-—
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SECTION 15647
CHEMICAL INJECTION SYSTEM

PART 1 GENERAL
1.1 SUMMARY

This specification section defines the technical requirements for
the design, fabrication, inspection and testing of the chemical
injection pump, the chemical injection tank and the agitator for
the electric steam generator.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels (Addenda 1991)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A217/A217M 1991 Standard Specification for
Steel Castings, Martensitic
Stainless and Alloy, for Pressure-
Containing Parts, Suitable for High-
Temperature Service

ASTM A480/A480M 1991 Standard Specification for
General Requirements for Flat-Rolled
Stainless and Heat~Resisting Steel
Plate, Sheet and Strip

HYDRAULIC INSTITUTE STANDARDS (HI)
RI 1983 Standards for Centrifugal,
Rotary and Reciprocating Pumps
(14th Edition)
STEEL STRUCTURE PAINTING COUNCIL (SSPC)
SSPC-SP 6 1989 Surface Preparation

Specification No. 6, Commercial
Blast Cleaning

7/13/92 10:30am
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1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 16150 Motors - Induction

1.4 DEFINITIONS
€COC - Certificate of Conformance

FAT - Factory Acceptance Test

1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Certification of Conformance (COC) of the chemical injection
pumps to the requirements of this specification section and data
sheets DS-1 and DS-2 (Attachment A).

1.6.2 Chemical injection system outline drawing. Dimensions, weights,
anchor bolts and base plate details shall be indicated.

1.6.3 Electrical Connection Diagrams

Electrical connection diagrams shall depict external electrical
connections provided by Seller for all pump drive motor circuits.
Diagrams shall include all connections, schematics, interfaces,
wire specifications and wiring to be supplied by Seller. Ratings
(in kVA and HP) for the fully-installed pump and agitator drive
motor shall also be supplied.

1.6.4 A 1ist of manufacturer's recommended spare parts for one (1)
year's routine operation. Include sufficient data to permit
procurement either from the original manufacturer or any
subsupplier.

1.6.5 Installation, operation and maintenance manuals in accordance with
Specification Section 01730.

1.6.6 Design Calculations
A mechanical design analysis shall be supplied by Seller. This

analysis shall include supporting calculations used to establish
connected horsepower, shaft sizes, bearing loads and operating

7/13/92 10:30am
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characteristics. Calculations shall be complete and in sufficient
detail to permit a second party review.

1.6.7 Data Sheets

A. Seller shall complete Data Sheets DS-1 and DS-2
(Attachment A) and submit for the furnished equipment.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea Tevel
B. Barometric Pressure 14.3 psia

C. Qutside Design Temperature

. (1) Maximum Design Temperature 110°F
g‘;’% (2) Minimum Design Temperature -20°F
;;; (3) Wet Bulb Design Temperature 68°F
=8 1.8.2 Operating Environment
E?% A.  Normal Temperature 60°F to 104°F

B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

A. The chemical injection pump shall be a controlled-volume
pump (Neptune Chemical Pump Company Model EC5-115F or equal)
furnished in accordance both with this specification section
and Data Sheet DS-1 (Attachment A). The pump shall be
capable of continuous operation throughout the range of its
capacity. The pump shall be of the diaphragm type, auto-

. matically controlled by an outside electrical signal. The
diaphragm shall be actuated by a mechanically-coupied push
rod. The diaphragm isolates the push rod from the process

7/14/52 1:10pm
$05WOL1: 1014210\8457 1358, SPE/WP51 P33A-15647-3



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457

. DOE Contract DE-AC06-86RL10838

Rev. 0

fluid. A built-in relief valve (PSV-DWX-028) shall be
included to relieve the pump's full capacity. This relief
valve shall be set at 20 percent above the maximum operating
discharge pressure. Guided, controlled-travel, double-ball
check valves shall be provided on both suction and
discharge. Valves shall have renewable seats of either the
screwed-in or shouldered type. 0i1 lubrication shall be
performed either by splash or force-feed system. The pump
shall be provided with a manual local stroke adjustment.
This is in addition to the remote volume adjuster.

B. The chemical injection pump shall be furnished with an. auto-
matic volume control. The control shall be actuated by the
conductivity of the electric steam generator water. The
feed water volume/capacity control shall be continuously
variable from no flow to maximum capacity condition.
Repetitive accuracy of all the volume adjustments shall be
not less than 98 percent between the range of 10 to 100
percent of the specified pump capacity.

C. The chemical injection tank listed in DS-2 (Attachment A)
shall be made of Type 304L stainless steel in accordance
with ASTM A480/A480M,

D. The chemical injection tank agitator shall be suitable for
mixing the boiler feed water chemicals. It shall have
adequate electric power to mix a batch capacity of 200
gallons. The agitator shall be of the portable type. It
shall be manufactured of Type 304L stainless steel in
accordance with ASTM A480/A480M. The agitator shall have no
excessive shaft whip or vibration within the range of
operation from full to empty tank. The agitator's electric
drive motor shall be in accordance with Specification
Section 16150.

E. The chemical injection system shall be a skid-mounted
:ystem. The maximum available equipment envelope is as
ollows:

Length - 7 feet, 0 inches
Width - 4 feet, 0 inches
Height - 5 feet, 0 inches

2.1.1 Anchorage Requirements

A. The chemical injection tank (GS-430-001V-TK2) shall have
provisions to be anchored with a minimum six 1/2 inch
diameter anchor bolts. Bolt holes shall be 11/16 inch
diameter.

7/13/92 10:30am
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B.  The chemical injection pump (GS-430-001V-PX2) shall have
provisions to be anchored with a minumum 4-3/8" diameter
bolts. Bolt holes shall be 7/16" diameter.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Material for the chemical injection pump shall be made in
accordance with ASTM A217/A217M. Castings shall be sound. No
shrink, blow holes, scale, blister and other defects shall be
permitted. Surfaces shall be cleaned by manufacturer's standard
methods. A1l casting burrs shall be filed or ground flush with
the casting surface. The use of plastic or cement compounds to
repair leaks and defects in pressure casings shall not be
permitted.

Design stress, temperature restrictions and physical properties
for the pump material shall be in accordance with the limitations
for similar materials in Section VIII, Division I of the ASME
Code. Pressure-containing parts shall be built in accordance with
Section VIII, Division I of the ASME Code. Code stamp and data
report forms are not required.

2.2.2 The electric motors for the chemical injection pump and the
chemical injection tank agitator shall both be made in accordance
with Specification Section 16150.

2.2.3 Flexible couplings and baseplate are used as required by the pump
design and manufacturer's standards.

2.3 LABELING

2.3.1° The chemical injection system shall be supplied with a

permanently-affixed tag. The tag shall be of stainless steel. It .
shall contain the equipment service name as shown on Data Sheets
DS-1 and DS-2 (Attachment A). This tag is in addition to the
manufacturer's identification plate (see below).

The manufacturer's identification plate shall be of corrosion-
resistant metal. It shall be permanently attached to the
equipment baseplate with stainless steel screws. The
identification plate shall be stampled or embossed with not less
than the following information expressed in specific units:

Manufacturer's name

Equipment serial number

Equipment size and type

Test pressure and temperature

Equipment rated capacity

Maximum allowable working pressure at design temperature
Contract or purchase order number

Equipment weight after assembly

7/13/92 10:30am
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2.3.2 The built-in relief valve PSV-DWX-028 (Service description =
Chemica) Injection Relief Valve) shall be added to the pump tag.
2.4 PACKAGING
2.4.1 Preparation for shipment and packing shall be in accordance with

Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.4.2 Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.4.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be instalied with not less than four (4) full
diameter steel bolts and nuts.

2.4.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.4.5 Equipment assemblies shall be shipped fully assembled on their
baseplates.

2.4.6 The Controllers shall be shipped separately. They shall be field-

wired to the equipment from the remote location.

2.4.7 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.4.8 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
lettering/numbering shail be no less than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.

2.5 COATINGS

After completion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust, in accordance with SSPC-SP 6.
Manufacturer's standard prime and finish paint or coatings shall
be appiied. ' Stainless steel surfaces shall not be painted unless
specified otherwise.

T/13/92 10:30am
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2.6 TESTING
2.6.1 Factory Acceptance Tests (FATs)

The factory acceptance tests shall be performed in accordance with
the requirements of HI.

2.6.2 Test procedures for hydrostatic testing, production testing and
calibration testing with inspection shall be in accordance with HI
test standards.

PART 3 EXECUTION

(Not Used)

END OF SECTION

7/13/92 10:30am
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ATTACHMENT A

BY
5 FLUOR DANIEL NO.IDaTE REVISION o81eH 5 OFy | &
[DATE CONTRACT
06-01-52 I 845724
U. 8. Department of Energy AG NO. GS430-007TvPX.2
Hanford Waste Vitrification Plant QS 430-007V-FX-2
Richland, Washington 15547 '
DOE Contract DE-AC06-86RL10838 FOR CLENT USE |
METERING PUMPS ORIG | CAKD | AFPR'D |
/\ JL
AL TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: SECTION 15647 H-2- 123352 - 1
GENERAL PUMP MATERIALS
Service JNOLER FEED WATER CHEM INJECT PP No. Motor Driven 7 Casing IO4L
Pump Mfr. Pump Tag No. GS-430-001V-PX-2 | impelier
Size & Typo DIAPHRAGM Motor Tag No. GS-430-001V-PX-2 intemal Parts —
No. Stages Spesd: CONSTANT enyomure: _TEFC  pNo. Pumps Req 7
Modal No. BY VENDOR HP __RPM __ VOLTS __PH___ Hz ___ No. Tuibine Dtiven NOT APPLICABLE
wauip OPERATING CONDITIONS SITE CONDITIONS
Nome: VENDOR Capadity {U.S. GPH): Terp. {°F): Max, 104 min. .58
Pumping Temperature (*F): Max €@ min 6 Nomn VENDOR| Rai, Humid. (%): Max. MC min. NC
Noma 70 Max, M. Discharge Pressure (PSIG): Altitude (Feat): 714
Spacific Grnity: @ 20 ofx VENDOR | Mazx 200  Min @  Nom VENDOR| @& indoor & Heatod O Roof
Vapor Press. (PSIA): VENDOR Suction Preesure (PSIG) : QOoOutdoor O Unhoated O Sun
Viscosity (CP): @ 2 *ra VENDOR | Max 2 mn o Nomn YENDOR| Aras Clasification: 3
Corrosion/Erosion Caused By: _VENDOR NPSHA Available (Foot): VENDOR Other:
Hydraulic Power {HP): Remarks:
Remarks: Difforontial Head (Fost):
PERFORMANCE (To Be Completad By Manufacturer)
Max Capacity: & Minimutn Continuous Flow (GPH): NPSH Required {Feet Water):
Spead (RPM): VENDOR Theomad ... Stble 3% Head Drop VENDOR
Efficiancy (%) Max. Disch Press W/Quoted Dr _Vendr PSI  Suction Specified Speed:
Rstad Power (BHP): Max, Disch Prece W/Max Dr Vendr psi
CONSTRUCTION {To Be Completed By Purchaser and Manufacturer}
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE TYPE
Suction Diain
Discharge Vent
Casing Mount: J Foot O Bracket impeller Disnatar (inchos} Pressure Gage
Contodine 1 Near Crid, [J Inline Ratad Max, Min. Wam Up
Cesing Split: [T Axial O Redia impolier Typs: TIOpen O Clossd Balsnce Line
Casing Type: ] Diffusor [ Staggered Imp. Suction: [ Single O Double Paoking:
O singie Volute {3 Double Volute Imp. Mount:  [T] Btwn. Brge [[] Overhung Manufacturer
Max. Alowabis Pressure (PSIG): Rotation (Coupling End):: CJcw [J ccw Typo
A 0O *F . Bearing (Type/Numbaer): Size/Mo. Rings
At Norm. Pump Temg. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Theust AP\ Class Code
Lubsication Type: DOars14 Coupling: Manufacturer
O Groase Oring o [Jou Mist Manutacturer Model
O Rood O Ringer L[] Precaure TypeModel Mir. Code
Remarks: _THIS PUMP IS PART OF THE Driver Half-Coupling Mounted By: O Catridge Type Required
STEAM GENERATOR PKG SUPPLIED & Pump Mit. O Driver Mfr. O Purcheser Gland TypeMat'l.:

8Y VENDOR

HWVPIT MO7/07/82 EILE: NLARFILIREC 1

owrasz san (O = By Purchaser [} = By Mfr./ Purchaser

Gland Piate Taps Required for:

O auech O Rush ObDrin O Vemt
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g FLUOR DANIEL No [ pate PEVISION Ds2-6H 1 oF 1 | i
DATE CONTRACT
053189 845734
Uu. s, Department of EﬂBF’QY TAG NO. OS4J0-007V-TK-2
Hanford Waste Vitrification Plant SEICATION TN
Richland, Washington 15547
DOE Contract DE-AC06-86RLT0838 FOR CLEENT USE
ORIG ICHK'D APPR'D
CHEMICAL INJECTION TANK 2 oM
DESIGN CONDITIONS
PRESSURE + __ATM _ PSIG AT 120 eF
VACUUM - o _PSIGAT __ ~— °F

g

28" ID ~=1— 1/4 MIN
THK WALL

LOWTEMP.___N/A _*FAT __—  PSiG

- | MAXIMUM LIQUID LEVEL FuLL T
SPECIFICGRAVITY OF LUIQUID 1.2 @ _ & °F

OPERATING CONDITIONS
PRESSURE + __ ATM _ PSIG AT »__°F

VACUUM - — PSIG AT — °F

> \ LOW TEMP A/SA *F AT N/A PSiG
BAFFLE |
/1 (4 RECD)IN HPARTIALPRESSURE ~ _N/APSIAAT _N/A °F
MATERIALS CORR ALLOW
} I SHELL 304L 7/16"°
T UNING / CLADDING
2=
@ INTERNALS *
J— — — TRAYS
CAPS / VALVES
DESIGN VOLUME: 250 GAL
INSULATION Wor [ ] cow [}
NOZZLE SiZE SERVICE
RREPROCFING YES NO [X
A7 Il NOPPER INLET D
pr PYPTIE p—— NOTES & SPECIAL CONDITIONS
A3 2= NLET MROM PRESSURE RELEF STRESS RELIEVE {(PROCESS REASON ONLY):
o 4" SPARE W/ BLIND MLANGE YES D NO E
27 3/4" DRAW OUTLET
VESSEL IN SOUR WATER SERVICE:
22 OUTLET TO P
E 12° aorraron ves ] NO
- MDD NO H-2-123352-1
il Ll NNEPECTION HOLE W/RLND RANGE & QRAYRARS | MOTE: THIS EQUIPMENT IS PART OF STEAM
L1 LEVEL GAGE MOTTOM GENERATOR PACKAGE SUPPLIED BY VNEDOR.
12 I A LEVEL ®AOE [TOP
v 3" VENT
T ———
SAFETY CLASSFICATION 2
QUALITY LEVEL .3

HWWP17  0O708/92  BAR
—————

MCJ G108/82 BAR

PI3A - 16647




. DOE Contract DE-AC06-86RL10838

.
A
e

F575.0420

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fiuor Contract 8457

Rev. 0

SECTION 15896
HEPA FILTERS (MECHANICAL)

PART 1 GENERAL

1.1 SUMMARY
This specification section establishes the minimum requirements
for high efficiency particulate air (HEPA) filters to be used in
an environmental protection application on the vent stream from
the process condensate collection tank.

1.2 REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI B1.20.1 1983 Pipe Threads, General Purpose {Inch)

ANSI/ASME NQA-1 1989 Quality Assurance Program
Requirements for Nuclear Facilities

ANSI/ASME N509 1989 Nuclear Power Plant Air-Cleaning
Units and Components; Interpretations

ANSI/ASME N510 1989 Testing of Nuclear Air Treatment -
Systems

ANSI 586 1990 UL Standard for Safety of High-

Efficiency, Particulate, Air Filters
Units, Seventh Edition

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM Al76 1990 Standard Specification for Stainiess
and Heat-Resisting Chromium Steel Plate,
Sheet, and Strip

ASTM D1056 1985 Specification for Flexible Cellular
Materials - Sponge or Expanded Rubber

7/13/92 10:36am
105WOL1:101\210\5457 1357, SPE/WPS51 P33A-15896~1



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
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MILITARY SPECIFICATIONS (MIL)
MIL-F-51068 1988 (Rev F) Filter, Particulate, {High-
Efficiency Fire Resistant)
MIL-F-51079 1988 (Rev D) Filter Medium Fire Resistant,
High-Efficiency
NUCLEAR STANDARD
NE F3-457 1984 Specifications for HEPA Filters used

by DOE Contractors
STEEL STRUCTURE PAINTING COUNCIL (SSPC)

SSPC-SP 6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

. 1.4 DEFINITIONS
ey FAT - Factory Acceptance Test
Bt
== HEPA - High Efficiency Particulate Air
LI
éﬁ 1.5 SYSTEM DESCRIPTION
=y (Not Used)
| ]
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Certification of Compliance of filter performance to the require-
ments both of this specification section and Data Sheet DS-1
(Attachment A).

1.6.2 HEPA filter outline drawings, dimensions and weight.
1.6.3 Detail drawings of the HEPA filter housing and its various

components. The drawings shall also contain weights, anchor bolt
details and materials used.

7/49/92 10:36am
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1.6.4 Data Sheets

Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design parameters
in Data Sheet DS-1 (Attachment A).

i1.6.5 A list of manufacturer's recommended spare parts for one (1)
year's routine operation. Include sufficient data to permit
procurement either from the original manufacturer or any

subsupplier.
1.6.6 Installation, operation and maintenance manuals in accordance with
Specification Section 01730.
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Qutside Design Temperature

(1) Maximum Design Temperature 110°F
(2) Minimum Design Temperature -20°F
(3) Wet Bulb Design Temperature 68°F
1.8.2 Operating Environment
1) Normal Temperature 60°F to 104°F
2) Maximum Temperature 104°F
3) Relative Humidity Not controlled

7/13/92 10:36am
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PART 2 PRODUCTS
2.1 MATERIALS AND FABRICATION

The following requirements apply to the HEPA filters {(Flanders
Model CC9 or equal) furnished in accordance with this
specification section.

2.1.1 Filter Medium

The material for the HEPA filter medium shall be in accordance
both with MIL-F~51079 and ANSI/ASME N509.

2.1.2 HEPA Filter Housing

The materials for the HEPA filter housing shall be in accordance
both with ASTM Al176 Type 304L and ANSI/ASME N509.

2.1.3 Adhesives

Adhesives used both to seal the filter pack into the case and
glue gaskets to the case shall either be nonflammable or self-
extinguishing. Where the dried film is exposed to an open flame,
it shall either not burn or not continue to support combustion
when the source of ignition is removed.

2.1.4 Gaskets and Seals

The gasket material used shall be a flat gasket of the nonasbestos
type. The gasket shall be oil and ozone-resistant synthetic
rubber, closed cell sponge, Grade RE-43 or Grade TE-43 (high
temperature) in accordance with ASTM D1056. It shall be 174 inch
thick by 3/4 inch wide with split or cut surfaces.

2.1.5 Design Envelope
The maximum equipment envelope is:
Length ~ 3 feet, 6 inches
Width - 4 feet, 6 inches
Height -~ 2 feet, 6 inches
2.2 FABRICATION AND MANUFACTURE
Fabrication and manufacture of the HEPA filter assembly shall
be in accordance with ANSI/ASME N509, MIL-F-51068, MIL-F-51079 and

ANST 586. It shall be in accordance with ANSI/ASME NQA-1
requirements.

7/13/92 10:35am
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2.2.1 The HEPA filter housing shall be designed for bag-in/bag-out
capability suitable for installation of a single-element HEPA
filter. The housing shall allow the operator to change filters
without coming into direct contact with the filter element.
2.2.2 Each housing door shall be equipped with a double ribbed bag-out

port designed for accepting an 8 mil polyvinyl chloride (PVC) bag.
Housing shall be designed to prevent ripping or tearing of the bag
during operation.

2.2.3 Two bags, one for equipment start-up and one spare, shall be
provided and shipped with each HEPA filter housing. The bags
shall include integral shock cord and mittens to facilitate
changeout.

2.2.4 One banding kit shall be supplied with the HEPA filter housing.
The kit shall include all tools and straps necessary for a
compiete bag-out procedure.

2.2.5 HEPA filter housing flanges shall be in accordance with ANSI
B16.5. Pipe threads shall be in accordance with ANSI B1.20.1.

. 2.2.6 Welding

e A1l welding for the HEPA filter assembly shall be in accordance
& with ANSI/ASME N509.
e 3
LIS 2.2.7 The HEPA filter housing shall have provisions to be anchored to an
= elevated platform with not less than six (6) bolts. These bolts
ik shall be 1/2 inch in diameter. Bolt holes shall be 9/16 inch in
e diameter.
b
2.3 TESTING
2.3.1 Factory acceptance tests (FATs) in accordance both with ANSI/ASME
N510 and NE F3-45T.
2.3.2 Testing of HEPA filter assembly shall be in accordance both with
ANSI/ASME N510 and NE F3-45T.
2.4 LABELING
2.4.1 The HEPA filter shall be supplied with a permanently-affixed tag.

The tag shall be of stainless steel. It shall contain the
equipment service name as shown on Data Sheet DS-1 (Attachment A).
This tag is in addition to the manufacturer's identification plate
(see below).

. The manufacturer's identification plate shall be of corrosion-
resistant metal. It shall be permanently attached to the

T/13/92 10:36am
105\VOL1:101\210\845741357. SPEAVPS1 P33A-15896-5



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

equipment with stainless steel screws. The identification plate
shall be stamped or embossed with not less than the following
information expressed in specified units:

Manufacturer's name

Equipment serial number

Equipment size and type

Date of manufacture

Test pressure and temperature

Equipment rated capacity

Maximum allowable working pressure at design temperature
Contract or purchase order number .
HEPA filter weight after assembly

2.5 PACKAGING

2.5.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.5.2 Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.5.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) fulil
diameter steel boits and nuts.

2.5.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.5.5 Equipment assemblies shall be shipped full assembled on their
baseplates.

2.5.6 The Controllers shall be shipped separately. They shall be field-

wired to the equipment from the remote Tlocation.

2.5.7 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

2.5.8 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
lettering/numbering shall be no tess than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.

7/13/92 10;38am
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2.6 COATINGS

After completion of all fabrication procedures the external
surfaces of the process condensate HEPA filters shall be
thoroughly cleaned of all foreign material, including rust in
accordance with SSPC-SP 6. Manufacturer's standard prime and
finish paint or coatings shall be supplied. Stainless steel shall
not be painted unless specified otherwise.

PART 3 EXECUTION
{Not Used)

END OF SECTION

T/13/92 10:36am
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ATTACHMENT A

g FLUOR DANIEL NO T DATE REVISION s‘;ﬁs_r:,o', oF 1 "2;
DATE CONTRACT
01-13.89 845724
U. S. Department of Energy TAG NO.  FH.430-0074A
Hanford Waste Vitrification Plant m’%’%.
Richland, Washington 15896
DOE Contract DE-ACOS-86RL10838 FOR CLIENT USE |
HEPA FILTERS ORIG [CHKD |APFRD
igan SSL
TITLE PROCESS CONDENSATE HEPA FILTER
NO UNITS REQ'D 2 NO UNITS OPERATING 7 SPARE 7 TYPE (HORIZONTAL __ ) (VERTICAL X )
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE __} OTHER
PROCESS DESIGN
NAME OF FLUID FILTERED AIR & WATER VAPOR
QUANTITY FLUID FILTERED 431 {DESIGN = 675 ) ¥ /HR
OPERATING PRESSURE - 0.1 PSIG
OPERATING TEMPERATIRE 150°F *F
DENSITY @ OPER TEMP 0, 0596 LB/FT 3
VISCOSITY @ OPER TEMP , 02 c,
ALLOWABLE DIRTY PRESSURE DROP L7 PsI
NAME OF PARTICLES REMOVED PARTICLES CONTAMINATED W/RADIOACTIVE COMP
MAXIMUM PARTICLE SIZE MICRON
MINIMUM PARTICLE SIZE MICRON
SIZE OF PARTICLES REMOVED 89, 97 WT % OF 0. 3 MICRON & LARGER MICRON
QUANTITY PARTICLES TO BE REMOVED # /HR
MECHANICAL DESIGN
DESIGN PRESSURE  5/FV PSIG  DESIGN TEMPERATURE 150 *F CORROSION ALLOWANCE
CODES: ASME (YES X) (NO __) STAMP (YES X ) (NO___) OTHER
MATERIALS OF CONSTRUCTION * CONNECTIONS NO SIZE RATING
FILTER CASE 304L 55 INLET 7 4 150 # RF
FILTER COVER OUTLET 1 4 150 #RF
FILTER ELEMENT SUPPORTS VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS INSTRUMENTS
ELEMENTS DOP INLET
GASKETS

. * ALL CONNECTIONS 2 " AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON X, SWING BOLTED-ON __,CLAMP-ON __, SCREWED __, SPECIAL - SEE NOTES)

DAVIT (YES __ ) NOX_ ) FILTERCASESUPPORTS (YES __) (NO __) MINIMUM HEIGHT
SANDBLAST (YES __) (NO X » PAINTPRIMER (YES __) WNo X )
DATA BY VENDORS
MR TYPE NO
NO REQ'D : NO OPERATING : NO SPARE
NO ELEMENTS EACH FILTER :SIZE *0.D. x "STR: MATERIAL
TOTAL ELEMENT DiRT HOLDING CAPACITY CUFT: SURFACE SQFT
CLEAN PRESSURE DROP Psl:  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

iS DIMENSIONAL OUTLINE INCLUDED (YES _ ) INO __) IS FILTER IN ACCORD WITHSPECS (YES __} INO __)

NOTES: (1) FILTERS 81D SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS

e o e R —
SAFETY CLASSIFICATION _ 3
WWPACT LEVEL 2

HWVEI M 0707152 —MPIPLRECT _QUINS:  §AB
M el

PA3A - 16896
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SECTION 15897
PARTICULATE FILTER/ION EXCHANGER UNIT

PART 1 GENERAL

1.1

SUMMARY

This specification section describes the requirements for design,
material, fabrication, inspection, installation and testing for
the Particulate Filter/Ion Exchange Unit.

1.2 REFERENCES

The publications listed below form a part of this specification

section to the extent referenced. The publications are referred

to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B1.20.1 1988 Pipe Threads

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI B31.3 1990 Chemical Plant and Petroleum Refinery
Piping

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
BOILER AND PRESSURE VESSEL CODE
ASME Section VIII, 1989 Rules for Construction of Pressure
Division I Vessels (Addenda 1991)
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A403/A403M 1991 Standard Specification for Wrought
Austenitic Stainless Steel Piping Fittings

ASTM A480/A480M 1991 General Regquirements for Flat Rolled
Stainless and Heat Resisting Steel Plate,
Sheet, and Strip

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel,

Twelfth Edition
7/13/92 10:39am
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1.3

1.4

1.5
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INSTRUMENT SOCIETY OF AMERICA {ISA)
ISA 520 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control valves
NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA)

NEMA ICS#6 1988 (Rev 89) Enclosures for Industrial
Controls and Systems

NEMA 250 1985 (Rev. 88) Enclosures for Electrical
Equipment (1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 1990 National Electric Code (NEC)
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
0OSHA 1-12.14 1978 Guards for Rotating Equipment

STEEL STRUCTURE PAINTING COUNCIL (SSPC)

SSPC-SP 6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data
Specification Section 05063 Welding Pressure Vessels
Specification Section 13433 Pressure Vessels - Stainiess Steel
Specification Section 15641 Steam Generator Pump System
Specification Section 16150 Motors - Induction

DEFINITIONS

TEFC ~ Totally Enclosed Fan Cooled

FAT -~ Factory Acceptance Test

SYSTEM DESCRIPTION

The particulate filter/ion exchange unit is a condensate polishing

filter demineralizer system. It shall be used only in circum-
stances where radioactive contamination is present in the process
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condensate return. The particulate filter/ion exchange unit
clears the contamination and feeds ciean condensate to the
electric steam generator.

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional drawings. These drawings shall
inciude dimensions, shipping and operating weights and
clearances to be maintained for each component in the
system. They shall also show design and operating tem-
peratures and pressures, size and location of all 1ifting
supports and material of construction. Drawings which
include the base frame shall include baseplate thickness.

B. Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

C. A1l drawings shall include a detailed Bill of Materials.
This bill shall Tist the manufacturer, type and ratings of
all component parts or assemblies.

1.6.1.2 Electrical Connection Diagrams

Electrical connection diagrams shall depict external electrical
connections provided by Seller. Diagrams shall include ali
connections, schematics, interfaces and wire specifications for
all wiring to be supplied by Seller. Ratings (in both kVA and HP)
for the fully-installed filter system shall also be supplied.

1.6.2 Technical Data
1.6.2.1 Design Calculations

An engineering design analysis shall be submitted. This analysis
shall be complete with supporting calculations used to establish
connected horsepower requirements, shaft sizes, pressure drop
calculations, nozzle loading and operating characteristics for the
filter system. Calculations shall be complete and in sufficient
detail to permit a second party review.

1.6.2.2 Descriptive Literature
Descriptive literature shall be supplied. This shall include

equipment ratings, operating characteristics and technical
descriptions.

7/13/92 10:38am
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1.6.2.3 Data Sheets

A. Seller shall complete Data Sheet DS-1 Sheets 1 and 2
(Attachment A) and submit for the furnished equipment.

B. Complete ISA S20 specification forms for process
measurements and control instruments, primary elements and
control valves.

1.6.2.4 Performance curves shall be provided for the centrifugal pumps
supplied in the system. These curves shall include brake horse-
power, efficiency and applicable corrective factors.

1.6.2.5 Factory Acceptance Tests (FATs) as defined in Paragraph 2.2.9.
1.6.3 Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original
manufacturer or any subsupplier.

1.6.4 Installation, Operation and Maintenance Manuals

Installation, operation, and maintenance manuals covering the
particulate filter furnished in accordance with this specification
section shall be provided. Manuals shall fully detail sequences
of disassembly, repair, adjusting, reassembly and troubleshooting.
Troubleshooting sections shall include fault trees to guide both
mechanical and electrical diagnostics. Reduced size copies of any
assembly drawings, subassembly drawings and parts 1ists needed for
routine maintenance and overhaul shall be included. Data to be
submitted in accordance with Specification Section 01730.

1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions
A.  Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

7/13/82 10:39am
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C. Outside Design Temperature

1) Maximum Design Temperature
2) Minimum Design Temperature
3) Wet Bulb Design Temperature
1.8.2 Operating Environment
1)  Norma! Temperature 60°F to 104°F
2) Maximum Temperature 104°F
3) Relative Humidity Not controlled

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

110°F
-20°F
68°F

The particulate filter-ion exchanger unit system (Pall Process
Filtration Company, Power Generation Group, Model P/N 7BWE70001-40
SIMPLEX or equal) shall be designed to remove both ionic and
particulate contaminants from the steam condensate flow. It
combines the capabilities of ion exchanger resin and filter
elements. Precoat and backwash capability shall be integral to
the system. The particulate filter-ion exchanger unit shall be
designed to draw a resin slurry from a holding tank and pump it
to a filter housing. This housing contains septa elements. The
septa element shall be precoated with the ion exchanger resin

to act both as a filter and a demineralizer.

The precoating

operation shall be even and uniform and must maintain this
uniformity under increasing differential pressure. The full flow
of the condensate shall be maintained until ion exhaustion.

A backwash capability shall be provided to dispense the spent
resin to a holding tank. The system shall then be completely
cleaned by the reverse pumping of deionized water stored in the

deionized water tank.

2.1.2 The particulate filter-ion exchange unit shall consist of the

foliowing:

A. Filter housing. This shall be made of Type 304L stainless
steel in accordance both with ASTM A480/A480M and ASTM

A403/A403M.

7/13/92 10:3%am
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B. Precoat system. This shall be composed of a resin slurry
tank, a precoat pump, a recirculation tank and a recircu-
Tation pump. The tanks shall be Type 304L stainless steel
in accordance both with ASTM A480/A480M and ASTM A403/A403M.
The tanks shall be built in accordance with ASME Section
VIII Division 1. The pumps shall be in accordance with
Specification Section 15641.

C. Backwash system. This shall be composed of an air receiver,
a deionized water tank and a backwash pump. The tanks shall
be Type 304L stainless steel in accordance both with ASTM
A480/A480M and ASTM A403/A403M. The pump shall be in
accordance with Specification Section 15641,

D. A1l system piping shall be in accordance with ANSI B1.20.1,
ANSI B16.5 and ANSI B31.3.

E. A1l electric motors shall be TEFC and in accordance with
Specification Section 16150.

F. Flexible hoses shall be braided stainless steel Type 304L
with 2" raised face weld neck flanges rated 300 1bs. in
accordance with ASTM A403/A403M.

2.1.3 Design Envelope

The maximum equipment envelope is:

Length - 6 feet, 0 inches
Width - 2 feet, 6 inches
Height - 6 feet, 0 inches

2.2 FABRICATION AND MANUFACTURE

2.2.1 The particulate filter/ion exchanger unit shall be manufactured to
operate at peak efficiency with minimal pressure drop. The tanks
and filter vessel shall be in accordance with ASME Section VIII,
Division 1. A code stamp shall not be required. The vessels
shall also be in accordance with Specification Sections 05063 and
13433.

2.2.2 The centrifugal pumps supplied with the system shall be in accord-
ance with Specification Section 15641. These pumps shall operate
within 10 percent of their peak efficiency.

2.2.3 The centrifugal pumps shall be directly coupled to electric
induction motors furnished in accordance with Specification
Section 16150. Flexible couplings shall be used.

7/13/82 10:3%2m
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2.2.4 The particulate filter/ion exchange unit shall be skid-mounted to

enable movement to other locations as necessary. It shall also be
adapted with flexible hose connections as described in Paragraph
2.1.2.F.

2.2.5 A1l rotating parts of the assembled unit shall operate without
vibration or thrust. The noise level shall not exceed 85dB at 3
feet peripheral around the filter assembly system.

2.2.6 The drivers shall be electric motors furnished in accordance with
Specification Section 16150. The filter system controller shall
be completely assembled, wired and tested by Seller before ship-
ment. Electrical supply for motors 1/2 HP or greater shall be
480 volt, 3 phase, 60 Hz. Electrical supply for motors less than
1/2 HP shall be 120 volt, single phase, 60 Hz. Where applicable,
component nameplates shall indicate service. The controiler
supplied for the system shall be in accordance both with NEMA
1CS#6 and NEMA 250. A1l electrical items and assemblies shall be
in accordance with NFPA 70,

2.2.7 Guards shall be provided on all exposed moving parts. Guards
shall be in accordance with OSHA 1.12.14.
2.2.8 Welding

A1l particulate filter/ion exchange unit assembly welding
reqguirements for pressure containing components shall be in
accordance with Specification Section 05063. A1l other welding

shall be in accordance with AWS Dl1.1.
2.2.9 Factory Acceptance Tests (FATs)

Seller shall shop-test the particulate filter/ion exchange unit to
verify performance. FAT reports shall indicate conformance to the
basic parameters used in the design. Buyer shall be notified of
the date when FATs are to be scheduled in order for witnessing the
testing if desired.

2.3 LABELING

The particulate filter/ion exchange unit shall be supplied with
permanently-affixed tags. The tags shall be of stainless steel.
They shall contain the equipment service name as shown on Data
Sheet DS-1 (Attachment A). These tags are in addition to the
manufacturer's identification plate (see below).

The manufacturer's identification plates shall be of corrosion-
resistant metal. They shall be permanently attached to the
equipment with stainless steel screws. Identification plates
shall be stamped or embossed with not less than the following
information expressed in specified units:

Manufacturer's Name

7/13/92 10:39am
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2.4.2

2.4.3

2.4.4

2.4.5

2.4.6

2.4.7

2.4.8
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Equipment serial number

Equipment size and type

Pumping head (for pumps)

Specific gravity of liquid filowing

Pump speed in RPM (for pumps)

Maximum allowable working pressure at maximum design
temperature for each component

An arrow shall indicate the pump direction of rotation.
This arrow shall be located on the drive end of the pump.
It shall be integrally-cast or otherwise permanently
attached.

PACKAGING

Preparation for shipment and packing shall be in accordance
with Seller's standards. At minimum, they shall provide
protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full

diameter steel bolts and nuts.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Equipment assemblies shall be shipped fully assembled on their
baseplates.

The Controilers shall be shipped separately. They shall be field-
wired to the equipment from the remote Tocation.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

Separated or Toose parts shall be completely boxed. The box shall
be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description. This identification
shall be marked on no less than two adjacent surfaces. The
lettering/numbering shall be no less than 2 inches in height.
Ink, paint or other indelible material shall be used for marking.

105\VOL1:101\210\8457 1418, SPE/WFS1 P33A-15897-8
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After compietion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust, in accordance with SSPC-SP 6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless

specified otherwise.

PART 3 EXECUTION
(Not Used)

7/13/92 10:35am
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ATTACHMENT A

d FLUOR DANIEL o] REVISiON sevan 2 of 2 | "o
%#L DATE CONTRACT
= 09-27.97 845724
U. S. Department of Energy TAG NO. A430-002V
atrs o it P ki
DOE Contract DE-AC06-86RL10838 FOR CLENT USE |
ELEMENT FILTERS ORIG D JAPPR'D
BSLEE PRA
TITLE PARTICULATE FILTER - JON EXCHANGE UNIT
NO UNITS REQ'D 7 NO UNITS OPERATING ] SPARE 0 YYPE (HORIZONTAL __) (VERTICAL X )

TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE _ } OTHER

~ PROCESS DESIGN

NAME OF FLUID FILTERED CONDENSATE
QUANTITY FLUID FILTERED o GPM
OPERATING PRESSURE 200 . PSIG
OPERATING TEMPERATURE 125¢F *F
SPECIFIC GRAVITY @ OPER TEMP 0.99 1B/FT3
VISCOSITY @ OPER TEMP c,
ALLOWABLE DIRTY PRESSURE DROP PSI
NAME OF PARTICLES REMOVED  ° RADIOACTIVE PARTICULATE
MAXIMUM PARTICLE SIZE MICRON
MINIMUM PARTICLE SIZE MICRON
SiZE OF PARTICLES REMOVED &I0 MICRON
QUANTITY PARTICLES TO BE REMOVED #/HR
MECHANICAL DESIGN
DESIGN PRESSURE 200 PSIG  DESIGN TEMPERATURE 125 * F CORROSION ALLOWANCE
CODES: ASME {YES X} (NO __) STAMP (YES X ) (NO__ )} OTHER
MATERIALS OF CONSTRUCTION * CONNECTIONS NO SIZE RATING
FILTER CASE 304L STAINLESS INLET 2~
FILTER COVER DUTLEY 2"
FILTER ELEMENT SUPPORTS VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS WSTRUMENTS
ELEMENTS
GASKETS
¢ ALLCONNECTIONS 2" AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON, SWING BOLTED-ON, CLAMP-ON, SCREWED, SPECIAL - 8EE NOTES)
DAVIT (YES __ ) O ): RLTER CASE SUPPORTS (YES __ ) (NO __ )} MINIMUM HEIGHT

SANDBLAST (YES __ ) NO __): PANTPRMER (YES __ ) NO _ )

DATA BY VENDORS
MR TYFE NC
NO REQD t NO OPERATING 1 NO SPARE
NO ELEMENTS EACH RLTER : SI2E "0.D. x "STR: MATERIAL
TOTAL EEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQFfT
CLEAN PRESSURE DROP Pl SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

15 DIMENSIONAL OUTLINE INCLUDED (YES __) INO __) 15 FILTER IN ACCORD WITHSPECS (YES __) (NO _)

NOTES: (1) ALTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. s I—
(2} MAXIMUM RADIATION LEVEL SHALL BE 1 REM / HR. SAFETY CLASSIFICATION __ 3
WPACT LEVEL
 CTT YT T —BSRR_0707% _gan

P33A - 15857



ATTACHMENT A
gY SHEET NO.
FLUOR DANIEL ol _DATE PEVISION DE1-8H 2 OF 2 Egi
DATE CONTRACT
'__m 845734
TAG NO. AA4I0-002V

u.S. Dapartme,nt of Enorgy

Hanford Waste Vitrification Plant SPECRKICATION SECT NO. |
Richiand, Washington 15897
DOE Contract DE-ACO6-86RL10838 T USE
| PARTICULATE FILTERION EXCHANGE UNIT ONIG oKD TAPFRD
CLENT Us DOE / HWVP VENDOR
VENDOR PACKAGE
R-430-002v
1 !
AL-430-002V-PX1  .—430-002¢-TK1 :
FLEXIBLE HOSE | l g'ﬁﬁﬁégﬁonm
CONNECTION X
. i FL=430=-002V t /
= |
T | :
e STEAM
= PROCESS - I ~ GENERATOR
L CONDENSATE PUMP : - - — (65-430-001V)
(Px—-430-001)

DESIGN CONDITIONS

RLUID:  cONDENSATE
PRESSURE: 200 ps/G
TEMPERATURE: ga5er
NOW: g0 ams

THE VENDOR PACKAGE WILL PROVIDE:

A s — iy
POLYPROPYLENE DEPTH FILTER ELEMENTS
HOUSING
AESIN MAKE - UPF / MINIMUM FLOW TANK
PRECOAT / MINIMUM FLOW PUMP

TYPICAL

QUAUTY LEVEL

JHwWVPae 070002  SAR 9511 .RLPECY

0709192 BAR

ﬂ
SAFETY CLASSIFICATION 3

3

FIA - 16897
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PART 1 GENERAL
1.1 SUMMARY

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. O

SECTION 16150
MOTORS - INDUCTION

This specification section covers the technical requirements for
standard induction motors for horizontal drive applications.

1.2 REFERENCES

The pubiications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)}

AFBMA 9

AFBMA 11

1990 Load Ratings and Fatigue Life for
Ball Bearings

1990 Load Ratings and Fatigue Life of
-Roller Bearings

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)

IEEE 43

IEEE 112

1974 Recommended Practice for Testing
Insulation Resistance of Rotating
Machinery

1984 Standard Test Procedure for Polyphase
Induction Motors and Generators

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG1
NEMA MG2

NEMA MG13

1987 (Rev 89) Motors and Generators

1983 Safety Standard for Construction and
Guide for Selection, Installation, and Use
of Electric Motors

1984 Frame Assignments for Alternating
Current Integral-Horsepower Induction
Motors

STEEL STRUCTURE PAINTING COUNCIL (SSPC)

SSPC-SP 6

7/13/92 10:44am
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1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
1.4 DEFINITIONS
TEFC -~ Totally Enclosed Fan Cooled
1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcentract.

1.6.1 Speed/torque and speed/current curves.
1.6.2 Seller shall complete Data Sheet DS-1 (Attachment A) and submit

for furnished equipment. Insulation resistance readings for the
electric motors shall be completed by Seller (Attachment B).

1.6.3 Motor outline drawings, shaft dimensions and weight.
1.6.4 Detail drawings of main and/or auxiliary junction boxes.
1.6.5 A Yist of manufacturer's recommended spare parts for one (1)

year's routine operation. Sufficient data to permit procurement
from the original manufacturer or any subsupplier shall be

included.

1.6.6 Operation and maintenance data shall be provided in accordance
with Specification Section 01730.

1.6.7 Motor test data in accordance with Paragraph 2.6.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

713/92 10:44am
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PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14,3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F

D. Operating Environment

1) Normal Temperature 60°F to 104°F
2} Maximum Temperature 104°F
3) Relative Humidity Not controlled

PART 2 PRODUCTS

2.1

7/13/92 10:44am

MATERIALS AND EQUIPMENT

The following requirements apply to all electrical motors
furnished in accordance with this specification section. Special
electric motor requirements established by the driven equipment
specifications and/or Contract Drawings shall take precedence
over this specification section.

GENERAL REQUIREMENTS

Electric motors and motor accessories furnished in accordance with
this specification section shall be in accordance with NEMA MG1,
NEMA MG2 and NEMA MG13.

A. Motor Rating

Seller shall be fully responsible for specifying electric
motor horsepower, speed and torque characteristics for each
motor furnished as part of Seller’s driven equipment
package.

105WVOL1:101\210\84571215. SPE/WPS1 P33A-16150-3
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B. Electrical Power Supply

Motors 1/2 HP and larger furnished in accordance with this
specification shall be designed for 480V/3 Phase/60 Hz power
supply. Motors smaller than 1/2 HP furnished in accordance
with this specification section shall be designed for

120V/1 Phase/60 Hz power supply. All motors shall be
designed for full voltage across the Tine starting and rated
for continuous duty. The main power junction box shall be
large enough to accommodate oversized incoming power
conductors and conductors for externally-mounted power
factor correction capacitors. Power junction box shall be
rotatable by 90° in each direction.

C. Grounding
Each electric motor shall include provisions for motor frame
grounding. The ground shall utilize a hex head bolt tapped
into the motor frame from within the main junction box.

D. Space Heaters

. 1} Electric motor space heaters shall not be provided

o b unless otherwise specified by the driven equipment

= specifications and/or Contract Drawings.

[

s 2) When driven equipment specifications and/or Contract
P Drawings establish the requirement for electric motor
=1 space heaters, they shall operate from 120V/1 Ph/60 HZ
g power supply with a maximum sheath temperature of

S;% 392°F, Space heater electrical leads shall be brought

out to a separate junction box mounted to the motor on
the opposite side from the main junction box.

E. Elastomers

For standard electric motors, elastomer seals and gaskets
shall be compatible with the motor application and/or
operating environment in accordance either with the driven
equipment specifications or Contract Drawings.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Electrical motors furnished in accordance with this specification
section shall be in accordance with NEMA MG1, Normal Starting
Torque, Low S1ip, Electrical Type A, Design B, for polyphase
motors with cast iron or fabricated carbon steel motor frames.

T13/52 10:442m
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A. Service Factor

Electric motors shall be designed and selected with a
service factor of 1.15 for polyphase motors and 1.25 for
single-phase motors unless otherwise established by the
driven equipment specifications and/or Contract Drawings.

B. High-efficiency motors shall be used for motors of 5 HP and
larger.

C.  Power factor correction capacitors shall be provided for
motors of 20 HP or Targer to improve the power factor at the
motor terminals to 95 percent when the motor is at 3/4 load.

D. Insulation

Insulation systems for motors on general services shall be
Class F or better in accordance both with NEMA MG1 and NEMA
MGZ2. Motor leads shall be copper with compression lugs,
both sized for 125 percent ioad current at motor cooling air
discharge temperature.

E. Temperature Rise

Temperature rise in accordance with NEMA MG2 shall not be
greater than Class F, 330°F rise above a maximum 104°F
ambient temperature.

F.  Enclosure
Enclosure shall be totally enclosed fan cooled (TEFC).
G. Seals

Motors shall be equipped with suitable shaft seals. The
seals shall prevent moisture, dirt and corrosive agents from
entering the motor enclosure and bearings aleng the shaft.

2.2.2 Bearings

A.  General service motors shall be furnished with bearing
housings designed for re-lubrication of anti-friction
bearings, with provisions for flushing out the old iubricant
as new lubricant is added.

B.  Antifriction bearings shall be in accordance with
AFBMA Standards 9 and 11. Each electric motor nameplate
shall show the data required by NEMA MGl and include both
front and rear AFBMA bearing part numbers.

T7/13/92 10:44am
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C. Ball bearings and roller bearings shall be designed and
constructed for 100,000 continuous hours, L-10 minimum
life in the specified service in accordance with
AFBMA Standards 9 and 11. The design shall be based on
continuous operation.

D. Extended bearing life periods, when required, shall be in
accordance either with the driven equipment specifications
and/or Contract Drawings.

2.2.3 Balancing and Vibration Criteria

A. Motors shall be dynamically balanced. Welding or soldering
to effect balancing is unacceptable. Parent metal shall be
removed to improve balance without affecting the structural
strength of the rotating element.

B. Maximum vibration amplitude (peak to peak) as measured on
the rotor shaft shall not exceed 0.001 inches for 3,600 rpm
motors, 0.0015 inches for 1,800 rpm motors, 0.002 inches for
1,200 rpm motors and 0.0025 inches for 900 rpm and slower
motors. For vibration amplitude measurements, motors shall
be operated at rated operating speed and frequency with a
one-half key installed in the key seat. Motors shall be
mounted on isolators during vibration amplitude measurements
in accordance with NEMA MG1.

2.3 LABELING

The electric motor shall be supplied with a permanently-affixed
tag. The tag shall be of stainless steel. It shall contain the
equipment service name as shown on Data Sheet DS-1 (Attachment A).
This tag is in addition to the manufacturer's identification plate
(see below).

The manufacturer's identification plate shall be of corrosion-
resistant metal. It shall be permanently attached to the
equipment with stainless steel screws. The identification plate
shall be stamped or embossed with not less than the following
information expressed in specified units:

Manufacturer's name

Motor serial number

Motor size and type

Motor rated capacity (in HP and KV)
Motor speed (in RPM{

Wiring alternatives {(delta or wye)
Motor weight

7/13/92 10:44am
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2.4.4

2.4.5

2.4.6

2.4.7

2.4.8
2.4.8.1

2.4.8.2

2.5

713/92 10:44am

PACKAGING

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
Tisted below.

Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-iphibiting compound.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Motor shall be fully protected against moisture penetration to the
electrical compartments and winding.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be jdentified by the Seller's order
number, equipment number and equipment description. This
identification shall be marked on no less than two adjacent
surfaces. The Tettering/numbering shall be no less than 2 inches
in height. Ink, paint or other indelible material shail be used
for marking.

One complete set of installation, operating and maintenance
instructions shall be packed with each assembly.

Delivery, Storage and Handling

A1l equipment shall be delivered in the manufacturer's original,
unopened protective packaging.

The equipment shall be stored and handled in such a manner as to
keep it clean and free from damage and/or deterioration.

COATINGS

After completion of all fabrication procedures the external
surfaces of each electric motor shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC-SP 6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Unless specified otherwise stainless steel, nickel,

10S\WOL1: 101\210\84571215. SPEWP51 P33A-16150-7
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2.6
2.6.1
2.6.1.1

2.6.1.2

2.6.1.3

brass, copper, monel, aluminum, hastelloy, lead, galvanized steel,
plastics, elastomers and giass surfaces shall not be painted.

TESTING
Source Testing
Motor Manufacturer Tests

Each electric motor furnished in accordance with this specifica-
tion section shall be tested by the motor manufacturer prior to
shipment. These tests shall include, but shall not be timited to,
High-Potential Tests in accordance with NEMA MG1l, Part 3 and
Routine Tests in accordance with IEEE Standard 112, Seller shall
submit motor manufacturer's certified copies of ail motor test
resuits.

Resistance Tests

Seller shall subject all electric motors furnished in accordance

with this specification section to insulation resistance tests in
accordance with IEEE Standard 43. Insultation resistance measured

during these tests shall not be less than 5 megohms. Seller shall

;ubmithcgmpleted copies of Attachment B for each electric motor
urnished.

Performance Test

All required electric motor performance tests shall be conducted
in accordance with the applicable driven equipment specification.
Performance testing, herein defined as those additional tests
referenced in Section 3 of IEEE Standard 112, is not within the
scope of this specification section.

PART 3 EXECUTION

7/13/962 10:44am

(Not Used)

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. O

SECTION 16610
ELECTRICAL REQUIREMENTS FOR
ELECTRIC STEAM GENERATOR

This specification describes the electrical power systems
requirements for the design, fabrication, inspection and testing
of the Electric Steam Generator.

1.2 REFERENCES

The publications 1isted below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250

NEMA ICS 4

1985 (Rev. 88) Enclosures for Electrical
Equipment (1000 Volts Maximum)

1983 (Rev. 88) Terminal Blocks for
Industrial Use

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70

UL 1242
UL 360
UL 486A

UL 5148
UL 1059

7/13/92 10:47am
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1990 National Electrical Code (NEC)
UNDERWRITERS LABORATORIES (UL)

1983 Intermediate Metal Conduit

1986 Liquid-Tight Flexible Steel Conduit

1991 Wire Connectors and Soldering Lugs
for Use with Copper Conductors

1989 Fittings for Conduit and Outlet Boxes
1988 Terminal Blocks

P33A-16610-1
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1.3 RELATED REQUIREMENTS
Specification Section 15620 Electric Steam Generator

Specification Section 17870 Electric Steam Generator Control
Panel

Specification Section 01730 Operation and Maintenance Data

1.4 DEFINITIONS
(Not Used)
1.5 SYSTEM DESCRIPTION
1.5.1 The Electric Steam Generator shall be suitable for 13.8 kV, 3

phase, 4 wire plus ground, 60 Hz service. Two additional ground
Tugs shall be provided on steam generator shell for connection to
building ground.

1.5.2 Motors, 1/2 Hp and larger, shall be suitable for 480 V, 3 phase, 3
wire plus ground, 60 Hz service.

1.5.3 Electric heaters, 2kW and targer, shall be suitable for 480V, 3
phase, 3 wire plus ground, 60 Hz service.

1.5.4 480 voit, 3 phase power supply, motor starters and contactors
required for equipment associated with the Electric Steam
Generator shall be supplied by the Buyer.

1.5.5 For control signhals, refer to Specification Section 17870,
Electric Steam Generator System Control Panel. These control
signals shall be from the Buyer's 13.8 kV switchgear, the motor
control center and the Seller's control panel.

1.5.6 Each motor starter supplied by the Buyer shall be equipped with
two normally open (N.0.) and two normally closed (N.C.) auxiliary
cont?ct to provide starter position indication to the control
panel.

1.5.7 Motor control circuit shall be 120 vac. The signal shall be
provided from the Buyer's motor starter.

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract:

1.6.1 Dimensional outline and/or general arrangement drawings.

7/13/92 10:47am
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1.6.2 Elementary diagrams for all circuits. Connection diagrams for all
electrical equipment. Diagrams shall include equipment ID
numbers, terminal block location and identification and wire
numbers.
1.6.3 Bill of material to include the name of the manufacturer and
catalog number of all electrical devices.
1.6.4 Receiving, storage and handling instructions to include inspection
and checkout tests,
1.6.5 Operation and maintenance manual in accordance with Specification
Section 01730, Operation and Maintenance Data.
1.6.6 Installation Instructions.
1.6.7 Certified Test Reports for the tests performed in Paragraph 2.2.
1.6.8 Interlock Type, and Key Serial Number.
1.6.9 Factory and field electrical test procedures for the 13.8 kv
portions of the Electric Steam Generator.
1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

c. Outside Design Temperature

1) Maximum Design Temperature 110°F

2) Minimum Design Temperature -20°F
3) Wet Bulb Temperature 68°F
1.8.2 Operating Environment
A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlied

7/13/92 10:47am
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
2.1.1 General
2.1.1.1 Electrical components and materials shall be in accordance

with the Natjonal Electrical Code (NFPA 70). When applicable,
all electrical materials and equipment shall be listed by
Underwriter's Laboratories and shall bear the UL label.

2,1.1.2 When two or more components of the same specifications are
required, the components shall be identical (same manufacturer
and catalog number).

2.1.2 13.8 kV Termination Enclosure

2.1.2.1 Provide a NEMA 4X junction box in accordance with NEMA 250 at the
conduit entrance to the 13.8 kV termination enclosure. The
junction box shall be equipped with the following:

A. One (1) current transformer (CT), window type and with a
100:5 ratio. Square D No. 140R-101 or equal.

B. A short circuiting type terminal block, for CT leads
connection.

c. The main power feeders to the steam generator will be (4)
750 kemil and (1) #1/0 AWG, 15 kV, MV-90 cables, installed
in a 5 inch rigid steel conduit. The four (4) 750 kcmil
cables will pass through the window type CT.

D. The junction box shall be sized per NEC Section 370-18. The
junction box shall provide permanent ground continuity
between the steam generator tank and the conduit.

2.1.2.2 High voltage terminators at the steam generator shall be suitable
for terminating one (1) 750 kcmil shield cabie per phase and
neutral. A ground Tug shall be supplied for terminating #1/0 AWG
ground cahle.

2.1.3 Interlocking

2.1.3.1 A Key Type Interlock, Kirk key or equal, shall be furnished on
the high voltage termination enclosure to interlock with Buyer's
feeder breaker. Interlocking shall be performed using one key and
shall be as follows:

7/1392 10:47am
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A. At the Steam Generator:

- Termination enclosure at the steam generator is open,
the key can not be removed unless the enclosure is
closed and locked.

- Termination enclosure is closed and can not be opened
unless Buyer's feeder breaker is tripped open, racked
out and Tocked. The key is then removed from the
breaker and inserted in the steam generator
termination enclosure to open.

B. At the Buyer's Feeder Breaker:

- The feeder breaker cannot be closed untess the steam
generator termination enclosure is closed and the key
is removed and inserted in the feeder breaker.

2.1.4 Terminal Blocks

Terminal blocks shall be provided and mounted in all junction
boxes and panels with each containing 20 percent spare terminals
(minimum 2)}. Terminal blocks shall be rated 600 volts with screw
type terminals on both sides. Terminal blocks shall be in
accordance with NEMA ICS4 and UL 1059. Allen Bradley catalog
Number 1492-CD3 or equal.

2.1.5 Conduit

2.1.5.1 Conduit shall be intermediate hot dipped galvanized steel in
accordance with UL 1242. Minimum conduit size shall be 3/4 inch.

2.1.5.2 Liquid-Tight Flexible Metal Conduit

Liquid-tight flexible metal conduit shall be fabricated of
galvanized steel flexible tubing with a synthetic polyvinyl
chloride (PVC) jacket extruded over the tubing. Jacket shall
be positively locked to the steel tubing to prevent sieeving.
Liquid-tight flexible metal conduit shall be in accordance with

UL 360.

2.1.5.3 Flexible connections shall be three feet or shorter, of the same
size as the feeder conduit and installed per the requirements of
NEC.

2.1.6 Wire

2.1.6.1 Wires shall be single conductor, stranded copper with 600 volt
insulation. Conductors shall be UL Tisted type XHHW or THWN/THHN

7/13/52 10:47am
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in ?ccordance with the National Electrical Code, NFPA 70, (Article
310).

2.1.6.2 Conductors for power and lighting circuits shall not be smaller
than No. 12 AWG.

2.1.6.3 Instrumentation cables shall be UL 1isted, twisted, shielded pair
or triad, No. 16 AWG, stranded copper, with a copper drain wire,
300 volt rated PVC insulation and overall PVC jacket.

2.1.6.4 Thermocouple cables shall be UL 1isted, twisted, shielded pair,
No. 16 AWG, solid conductors, with a copper drain wire, 300 voit
rated PVC insulation and overall PVC jacket. Conductor material
shall be the same as the thermocouple to which it is connected.

2.1.7 Copper Conductor Termination

1.7.1 Termination of #10 AWG conductors and smalier shall be made with
tin plated, copper compression ring tongue, nylon, seif-insulated
terminals. Terminals shall be in accordance with UL 486A. Thomas
and Betts Catalog No. RA (#22-18 AWG)}, RB (#16-14 AWG), RC
(#12-10) or equal.

[p)

2.1.7.2 Terminations of conductors No. 8 AWG and larger shall be made with
long barrel copper compression connectors. Connectors shall be in
accordance with UL 486A. Thomas and Betts Series Number 54900
(#8 - #4 AWG) or egual.

2.1.7.3 Termination of instrument pigtail leads and splicing of control
and ground wires shall be made with insulated pressure connectors
inside fittings or J-boxes. Thomas and Betts "Sta-Kon" or equal.

2.1.8 Identification

2.1.8.1 Wire and Cable

2.1.8.2 Conductors shall be identified at each end. Identification of
conductors shall be by means of heat shrinkable insulated tubing
with conductor identification by heat impressed black on white
characters, Thomas and Betts Catalog No. WHT-700 or approved
equal. Identification inscription shall be by individual and
distinctive numbers for each conductor (i.e., 1., 2., 3., 4...)

2.1.9 Conduit Fittings

2.1.9.1 Cast malleable iron or steel conduit fittings used with

intermediate steel conduit shall be thoroughly coated with
metallic galvanize or cadmium inside and outside after all machine
work is completed and in accordance with UL 514B.

7/13/32 10:47am
105\WOL1:101\210\8457 1339.SPEAWPS1 P33A-16610-6



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

2.1.9.2 Fittings used with 1iquid-tight flexible metal conduit shall be
malleable iron/steel construction, plated inside and outside the
same as Paragraph 2.1.9.1, furnished with nylon insulated throat,
taper threaded hub, and an external ground lug.

2.2 FABRICATION AND MANUFACTURE
2.2.1 Production Tests

2.2.1.1 Production tests shall be performed as required by the applicable
ANSI standards. These tests shall be witnessed and accepted by
the Buyer during the factory inspection visit if so desired by the
Buyer.

2.2.2 Factory Inspection

2.2.2.1 The equipment shall be inspected at the factory to assure
compliance with the specifications, standards and codes and
any additional requirements listed in this specification.

2.2.2.2 Inspection shall include, but not necessarily be limited to, the
following items:

2.2.2.2.1  Wire and Cable Tests

Continuity Test

A. Test for continuity, correctness of wiring and verify
correct identification on all conductors installed.

B. Test shall be made with an ohmmeter.

C. Ground continuity test shall be performed between the
equipment ground bus and the equipment enclosure. The
maximum acceptable resistance shall be 0.01 ohm.

2.2.2.2.2 Insulation Resistance Test

A. A1l conductors shall be given an insulation resistance test
using a megohmmeter.

B. Test shall be made with the lugs in place and conductors
disconnected at the equipment. Test shall be made between
one conductor and ground with the other conductors grounded.
Each conductor shail be tested in the same manner. The
voltage shall be applied and readings taken every minute
until three equal and consecutive readings are obtained.

7/13/92 10:47am
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C. Disconnected wires shall be safety tagged. Disconnect
devices (circuit breakers, switches, etc.) will be safety
tagged and locked open.

D. Test voltages and minimum acceptable insulation resistance
shall be as follows:

Test Min. Insulation
Insulation Voltage Voltage Resistance
300 volt ac 500 Vdc 10 megohms
600 volt ac 1000 vdc 10 megohms

PART 3 EXECUTION
(Not Used)

END OF SECTION

7/13/92 10:47am
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SECTION 17870
ELECTRIC STEAM GENERATOR SYSTEM CONTROL PANEL

PART 1 GENERAL
1.1 SUMMARY

This section describes requirements for the Electric Steam
Generator System Control Panel, Tag Number LP-430-001. Specify
non-panel instruments in accordance with Section 17871; the
present section shall be to specify panel instruments exclusively.

1.2 REFERENCES

The publications listed below form a part of this specification to
the extent referenced. The publications are referred to by the

basic designation only.
DEPARTMENT OF DEFENSE (DOD)
MIL-STD-1472D 1989 Human Engineering Design Criteria for

Military Systems, Equipment and Facilities
Change Notice; March 20, 1991

ELECTRIC POWER RESEARCH INSTITUTE (EPRI)

NP-3659 1984 Human Faciors Guide for Nuclear Power
Plant Control Rooms Final Report

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA RP60.6 1984 Nameplates, Labels and Tags for
Control Centers

ISA §518.1 1979 Annunciator Sequences and
Specifications, Revision 1985

ISA S20 1981 Specification Forms for Process

Measurement and Control Instruments,
Primary Elements and Control Valves

INTERNATIONAL ELECTROTECHNICAL INSTITUTE (IEC)

IEC 946 1989 Design for Controil Rooms of Nuclear
Power Plants

7/13/92 10:53am
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA 250 1985 Enclosures for Electrical Equipment
(1000 Volits Maximum)

Rev No. 1 - May 1986
Rev No., 2 - May 1988

NEMA ICS-6 1988 Enclosures for Industrial Controls
and Systems

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 1990 National Electrical Code
NUCLEAR REGULATORY COMMISSION (NUREG)

NUREG 0700 1981 Guidelines for Control Room Design
Reviews

UNDERWRITERS LABORATORIES INC. (UL)

Directory 1991 Electric Appliance and Utilization
Equipment Directory

Directory 1991 Recognized Component Directory

UL 50 | 1988 Cabinets and Boxes

uL 83 1983 Thermoplastic-Insulated Wires and

Cables Tenth Edition; September 25, 1991

UL 1059 1991 Terminal Blocks Second Edition;
July 16, 1991

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operations and Maintenance Data
Specification Section 15620 Electric Steam Generator

Specification Section 16610 Electrical Requirements for Electric
Steam Generator ’

Specification Section 17871  Instruments Furnished With
Mechanical Equipment, Electric Steam
Generator System

Drawing No. H-2-121705 LP-430-001 Instrument Panel Layout

7/13/52 10:53am
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1.4 DEFINITIONS
CWP - Circulating Water Pump
DCS - Distributed Control System
DEG F - Degrees Fahrenheit
FAT - Factory Acceptance Test
GPM - Gallons Per Minute
LB/HR - Pounds Per Hour
MAWP =~ Maximum Allowable Working Pressure (Design Pressure)
MCCT -~ Motor Control Center Current Transformer
PB - Pushbutton
PLC - Programmable Logic Controller
P&ID - Piping and Instrument Diagram
PSIA - Pounds Per Square Inch Absolute
PSIG - Pounds Per Square Inch Gauge
1.5 SYSTEM DESCRIPTION
1.5.1 The Steam Generator System Control Panel shall act as the central
control panel for all steam generation activities. The panel
shall monitor the operating state and contain all the control
logic to supervise and control the operation of the steam gen-
erator detailed in Specification Section 15620.
1.5.2 The documents listed below are for information only and will be
available from the Buyer upon request.
Drawing No. H-2-123352 Piping and Instrument Diagram,
Sheet 1 System 43, Process Steam
Generator and Process Steam
Distribution
Drawing No. H-2-123352 Piping and Instrument Diagram,
Sheet 2 System 43, Process Steam

7/13/92 10:53am

Condensate System
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1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Use only the following drawing sizes:
A. 8-1/2 inch by 11 inch

B. 11 inch by 17 dinch

C. 28 inch by 40 inch

1.6.1 Catalog cuts describing each instrument and accessories.

1.6.2 Manufacturers' installation drawings and instructions.

1.6.3 Manufacturers' operating, and maintenance manuals in accordance
with Specification Section 01730, Operation and Maintenance Data.

1.6.4 Piping and Instrument Diagrams (P&IDs) showing the Seller's system
and its interface to the rest of the plant. The Buyer will
furnish instrument tag numbers on the approval prints for Seller's
instruments not shown on P&ID H-2-123352.

1.6.5 Process Control Description - a narrative describing the system
operation, including normal and abnormal conditions, start-up and
shutdown. Use the feollowing outline:

TITLE

1.0 GENERAL DESCRIPTION

2.0  OPERATING DESCRIPTION NARRATIVE
2.1 Routine Operations
2.2 Infrequent Normal Operations
2.3 Abnormal Conditions

1.6.6 Instrument data sheets similar to ISA S20, completed in accordance
with ISA S20 instructions.

1.6.7 General arrangement drawings, front and rear views, including
provisions for anchorage.

1.6.8 Rear view showing internal layout of instruments and accessories.

7/13/92 10:53am
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Electrical elementary diagrams showing devices, power wiring,
signal wiring, terminations, and logic.

Panel connection diagram, shown as a not-to-scale expanded rear
view with devices and terminal blocks in their correct relative
positions, conduit or duct layout, wire routing and termination.

Instrument 1ist showing tag number, service, manufacturer, model
number, range and setpoint if applicable.

FAT procedure including requirements in Paragraph 2.3.

Report confirming the inspection/testing procedure was executed
and the results, including calibration data.

CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia
c. Outside Design Temperature

1) Maximum Design Temperature 110° F

2) Minimum Design Temperature -20° F

3) Wet Bulb Design Temperature 68° F
Operating Environment
A. Normal Indoor Temperature 60°F to 104° F
B. Maximum Temperature 104° F

C. Retative Humidity Not controlled

105\WVOL1: 1014210\8457 1350 8PE/WPS? P33A-17870-5



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richtand, Washington

DOE Contract DE-AC06-86RL.10838

)

Rev., 0O

PART 2 PRODUCTS

2.1
2.1.1
2.1.1.1

2.1.1.2

2.1.1.3

2.1.1.4

2.1.2
2.1.2.1

2.1.2.2

2.1.3
2.1.3.1

7/13/92 10:53am

MATERIALS AND EQUIPMENT
General

Control panel, accessories, materials and instrumentation shall
operate under the conditions of Paragraph 1.8.

The Seller shall select accessories, materials, and methods of
fabrication not included in this specification, but which are
necessary to complete the fabrication of control panels.

When two or more components of the same specifications are
required, the components shall be identical (same manufacturer
and catalog number}.

A1l electrical components, devices and materials which operate at
voltages higher than 30 volts or energy greater than 100 VA shall
be UL listed or FM approved devices/UL recognized or FM approved
components (refer to the UL or FM Directories).

Pane] and Accessories

Select a ANSI/NEMA 250, Type 4X, stainless steel enclosure in
accordance with UL 50 and NEMA ICS-6 from a manufacturer's catalog
for the basic panel structure.

Use hardware, including door hinges, handlies, locking mechanisms,
mounting bolits, nuts, washers, etc., which will not corrode when
exposed to the environment used to define NEMA 4X.

Instruments

Provide a 4-input strip chart recorder mounted in front of the
panel indicating the following:

Feedwater Input Flow FIT-PRC-018 Buyer GPM
Output Steam Flow FIT-PRS-015 Buyer LB/HR
Steam Generator Pressure PIT-PRS-008 Seller PSIG
Steam Temperature TIT-PRS-016 _ Buyer DEG F

105WOL1: 101\210\84571353.SPE/WPS1 P33A=-17870-6
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Signals to the recorder shall be 4-20mA calibrated linearly
proportional to the range of measurement. Provide separate

pen colors on each channel and incorporate the color names into
the panel nameplate. The recorder shall have an accuracy of
+/-0.25 percent full-scale and a repeatability of +/-0.1 percent
full-scale. Eleven (11) inch fanfold paper shall be accommodated.
A 6 inch vertical length of chart shall be visible through the
front-of-panel NEMA 4X window. Provide a recorder having
selegtab]e logging speeds, with a normal rate of about one inch
per hour.

2.1.3.2 Digital indicating controliers shall be provided to control steam
generator electrode load, water ievel, and steam pressure. .
Controllers shall have & minimum accuracy of +/-.5 percent of
span. Controller input signals shall be 4-20mA calibrated
linearly proportional to the range of measurement as follows:

Electrode Load Electrode MCCT Transmitter Buyer
Steam Generator LIT-PRS-006 Seller
HWater Level
Steam Generator PIT-PRS-008 Seller
i| Pressure
2.1.3.3 Provide and install an annunciator cabinet for alarm displays.

Annunciator cabinet shall conform to an F2M-1 alarm sequence,

as specified in ISA S18.1. Provision shall be made to have remote
alarm controls for F2M-1 alarm sequence operations: ACKNOWLEDGE,
RESET, SILENCE, and TEST. Display points shall be lighted by

two separate lamps in parallel each having a 50,000 hour 1ife.
Provide a common trouble alarm dry contact output rated 2A at
120Vac, resistive.

2.1.3.4 Provide a digital loop indicator to display steam generator water
conductivity in micro-mhos. The indicator shall have a minimum
accuracy of +/-.1 of span +/- 1 digit. The indicator input signal
shall be 4-20mA from CIT-430-116, calibrated linearly proportional
to the range of input.

2.1.3.5 A1l pressure, water level, conductivity, and power control
functions shall be implemented through panel-mounted instruments
and logic supplied by the Selier subject to the approval of the
Buyer.

7/13/92 10:53am
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2.1.3.6

2.1.3.7

2.2
2.2.1
2.2.1.1

2.2.1.2

2.2.1.3
2.2.2
2.2.2.1

2.2.2.2
2.2.3

2.2.4
2.2.4.1

2.2.4.2

2.2.4.3

2.2.5

7/13/92 10:53am

Motor, pump, electrode, heater, etc. status indicators shall not
be wired directly to control switches. Use feedback for status
indications as detailed in Paragraph 1.5 of Section 16610,

Provide a test pushbutton to light all status and annunciator
Tamps.

FABRICATION AND MANUFACTURE

Panel Steel Modifications

Modify the panel described in Paragraph 2.1.2.1 as necessary to
support the instrumentation and accessories to be mounted in the
panel., The panel shall retain its NEMA Type 4X rating after all
the modifications have been made.

The control panel shall have provisions to be anchored to the
elevated platform with a minimum of eight 1/2 inch diameter bolts.
Bolt holes shall be 9/16 inch diameter.

Conduit entry shall be from the top.

Panel Interior Environment

Prevent operating temperature from exceeding instrument/equipment
manufacturers' operating Timits.

Prevent condensation during shipping, storage, and operation.
Painting

Do not paint the panel.

Equipment Mounting

Instruments and equipment shall be mounted and supported in
accordance with manufacturers' instructions.

Layout front-panel instruments in accordance with MIL-STD-1472D,
EPRI NP-3659, IEC 964, and NUREG 0700. Drawing H-2-121705
complies with these standards.

Adjustments shall be readily accessible. Instruments and
components shall be replaceable without disturbing wiring or other
equipment.

Panel Piping

There is no piping required on this panel.

105\WVOL1:101\210\8457 1350, SPE/WP51 P33A-17870-8
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2.2.6 Nameplates

2.2.6.1 Make nameplates from 1/16 inch thick laminated plastic stock with
white surface and black core except as noted on Drawing Number
H-2-121705. Bevel the edges and remove burrs.

2.2.6.2 Engrave with Helvetica Bold Condensed capital letters. Use ISA
RP60.6, Appendix B when abbreviations cannot be avoided. Other
abbreviations are subject to Buyer's approval.

2.2.6.3 Fasten the nameplates to the panel with stainless steel number
4-40 screws or 1/8 inch drive rivets.

2.2.6.4 Provide 1 inch maximum height nameplate with instrument tag
numbers engraved in 1/8 inch high letters on the back of the
panel to show the Tocation of front and back of panel mounted

instruments.
2.2.6.5 Make front of panel nameplates as shown on Drawing Number
H-2-121705.
2.2.7 Panel Wiring
. , 2.2.7.1 Wiring material and installation methods shall comply with NFPA
LIS 70, Article 725, Class 1 and Class 2.
o
o 2.2.7.2 Use Number 16 AWG stranded copper wire with MTW insulation
* conforming to UL 83.
=
gfg 2.2.7.3 Terminate wires at both ends with spade type, crimp-on, vinyl
e insulated lugs.
2
o 2.2.7.4 Identify wires at both ends with white tubular shrink-on sleeves

with permanently imprinted black characters. Use the same number
on both ends of the wire. Use the same number throughout the run
of daisy chained wires.

2.2.7.5 Use the instrument tag number and a sequential number for the wire
number. Use the same sequential number for the same instrument
terminal on similar instruments.

2.2.7.6 Support wiring in raceway or conduit.

2.2.7.7 Provide channel mounted terminal blocks with tubular screws and
pressure plates rated 600 volts in compliance with UL 1059. Wire
all instruments and devices on the panel to terminal blocks.
Select Allen Bradley Catalog Number 1492-HI or equal.

7/13/92 10:53am
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Provide incoming terminal blocks for #12 AWG wires to accommodate
control signals from the Buyer's 13.8 kV switchgear and the 480V
motor control centers as follows:

A. 6 terminal points for 3 pairs of 4-20mA dc signals to
monitor 13.8 kV voltages: Phase A, Phase B and Phase C.
These signals will be the output of ac triple voltage
transducer connected to 8400-120V Y-Y (grounded neutral)
potential transformers.

B. 8 terminal points for 4 pairs of 4-20mA dc signals to
monitor 13.8 kV load currents: Phase A, Phase B, Phase C
and neutral. These signals will be the output of ac triple
current transducers connected to three 600:5 current
transformers on Phases A, B and C and one 100:5 current
transformer on the neutral.

c. 4 terminal points for trip signals to and from the 13.8 kV
power source lockout relay.

D. 8 terminal points for the 13.8 kV power source main breaker
control and indication circuits.

E. 12 terminal points for each 120 Vac electrical control and
indicating circuit of a motor starter service {for the motor
running/not running indicators}.

Wire blowdown valve status indicators to terminals which will be
connected to the buyer supplied 1imit switches, ZSL-PRC-038 and

ZSH-PRC-038.

Terminal blocks shall have the greater of 25 percent or two spare
terminals for each terminal strip. In addition, the number of
spares provided shall be an even number.

Provide a copper safety ground bus bolted to the panel frame with
screws to connect 8 or more 10-14 AWG ground wires. Provide a
similar, but isolated, instrument signal ground bus.

Divide the main incoming 120 Vac power by system or function.
Install a fused disconnect switch on the line (hot) side of each
circuit. Color code the wires as:

Hot - Black
Neutral - White
Ground -~ Green

105\VOL1:101\210\84571359, SPE/WP51 P33A-17870-10
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2.2.7.12 If power from external systems (such as the control voltage from
motor starters) comes into the panel, provide a red nameplate with
white letters stating:

CAUTION:
120 VAC CIRCUITS FROM EXTERNAL
SOURCES MAY BE ENERGIZED WHEN
THE PANEL MAIN BREAKER IS OPEN.

2.2.7.13 Install incandescent light fixtures on a separate 120 Vac circuit
with an on/off switch to illuminate the entire panel interior.

2.2.7.14 Install a duplex receptacle on a separate 120 Vac circuit to power
test equipment.

2.2.7.15 Provide two spare fuses of each type used in the panel. Seal them
in a clear plastic bag marked "Spare Fuses" and tie-wrap them to
the panel interior.

2.2.8 Logic Design
2.2.8.1 Design control circuits to fail safe on loss of power.
2.2.8.2 Design discrete circuits to operate on 120 Vac; to have contacts

closed (powered) during normal operation; and to have contacts
open on abnormal conditions to cause alarms and shutdowns.

2.2.8.3 Control Panel Operational Description
Refer to Drawing H-2-121705.

2.2.8.3.1 Provide a 3-position keyswitch for boiler mode control of the
steam generator. Label the positions FLUSH, TEST and RUN.

A. Develop logic to implement a flush mode whereby a dilute
nitric acid solution shall be fiushed through the boiler,
through the adjoining steam header system, and redirected
by the Buyer into a waste sump. Provide a permissive
“flush contact" rated 2A at 120 Vac, resistive, allowing
the Buyer to initiate fiush with the feedwater inlet pumps.
The key shall be captive (not removable from keyhole} in
the FLUSH position.

B. Develop logic to implement a test mode to verify the
functionality of the load control system {(regulating
shield, circulating pumps, etc.).

C. Develop logic to implement a run mode to execute normal
operation of the boiler when both the BOILER MODE CONTROLS
STANDBY/RUN switch and FLUSH/TEST/RUN keyswitch are in the

7/13/92 10:53am
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RUN position. Execution shall be initiated by depressing
the START PB.

2.2.8.3.2 Provide a 2-position BOILER MODE CONTROLS switch with RUN and
STANDBY positions.

A. Develop logic to implement a standby mode in which the
standby heater shall be active.

2.2.8.3.3 Provide a PUSH TO STOP PB to serve as an emergency shutdown. An
additional relay contact rated 2A at 120 Vac, resistive, shall
be provided as a remote stop which will shut down the steam
generator upon deenergization by the Buyer's DCS.
Steam generator shutdown shall result in the following:
A. Turn off main electrode and standby heater power
B. Close feedwater inlet valve
cC. Stop circutation pumps

D. Inhibit conductivity control functions (i.e., blowdown and
chemical injection)

2.2.8.3.4 Provide mode indicators to display steam generator operating state
as described in 2.2.8.3.1-2.2.8.3.3 and depicted in Drawing No.
H-2-121705.

2.2.8.3.5 Provide status indicators for all equipment served by motor
starters,

2.2.8.3.6 Provide OFF/AUTO/ON controls which function as follows on
equipment served by motor starters:

OFF - Controlled function is unconditionally off

AUTO -~ Controlled function is either on or off in
accordance to steam generator demands.

ON - Controlled function is unconditionally on
2.2.8.3.7 Provide automatic switchover controls on all redundant equipment
served by motor starters except the circulation pumps:
A. A control switch as in 2.2.8.3.6.

B. A 2 position A/B maintained selector switch to designate
active piece of equipment.

7/13/92 10:53am
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c. Logic to switch to the standby equipment when a failure
in the active equipment is detected and the switch in
2.2.8.3.7.A is in the AUTO position.

2.2.8.3.8 Provide a HIGH HIGH STEAM PRESS alarm set to shutdown the steam
generator at 10 percent below the MAWP of the steam generator when
PSHH-PRS~-007 trips.

2.2.8.3.9 Provide a HIGH STEAM PRESS alarm set to annunciate at 10 percent
above the normal steam pressure (170.5 psig).

2.2.8.3.10 Provide a LOW STEAM PRESS alarm set to annunciate at 10 percent
below the normal steam pressure (139.5 psig). .

2.2.8.3.11 Provide a HIGH WATER LEVEL alarm set to annunciate at 10 pefcent
below the maximum allowable water Tevel.

2.2.8.3.12 Provide a LOW WATER LEVEL alarm set to annunciate at 10 percent
above the minimum allowable water level.

2.2.8.3.13 Provide a HIGH CONDUCTIVITY alarm set to annunciate at 10 percent
below the maximum allowable steam generator water conductivity.

2.2.8.3.14 Provide a LOW CONDUCTIVITY alarm set to annunciate at 10 percent
above the minimum allowable steam generator water conductivity.

2.2.8.3.15 Provide a LOW CWP DISCHARGE PRESS alarm that shall be initiated by
a contact opening on PSL-PRC-032. Include controls (CIRC PMP
SELECT, CIRC PMP OPERATION} so that the operator may manually
switch to the other circulating water pump.

2.2.8.3.16 Provide a LOW CHEMICAL FEED LEVEL alarm upon a contact opening
in LSL-BFA~004.

2.2.8.3.17 An agitator on/off control (AGITATOR CONTROL) shall be provided to
control the chemical feed tank agitator. K

2.2.9 Interface to other Instrument and Computer Systems

7/18/92 10:53am
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2.2.9.1 Provide terminals in series with the 4-20mA dc signals from the
following transmitters for Buyer's connection to his DCS.
SR b o b ae A S SR SRR AR N B R T E P el R S L 5. RS i et W R R
LIT-PRS-006 | Steam Generator Water Level Seller
PIT-PRS-008 | Steam Generator Pressure Selier
FIT-PRS-015 | Output Steam Flow Buyer
CIT-PRC-031 Steam Generator Water Selier
Conductivity
TIT-PRS-016 | Steam Temperature Buyer
FIT-PRC-019 Feedwater Flow Buyer
2.3 FACTORY ACCEPTANCE TESTS
2.3.1 Prepare a FAT procedure and submit it for approval. Include:
Inspection/tests to demonstrate that the fabrication
and assembly of the materials and equipment meet the
requirements of the design drawings and specifications.

2.3.2 Inspect and test the instrument installations according to the
Buyer approved FAT procedure.

2.3.3 Submit a report confirming that the FAT has been completed, and
the results.

2.4 PACKAGING AND SHIPPING

2.4.1 Reinstall shipping stops which were removed for calibration and
testing.

2.4.2 Provide temporary additional shipping supports for instruments and
equipment to be shipped mounted in the panel.

2.4.3 Repack loose instruments and equipment, including those removed
from the panel for shipment, in the manufacturer's original
packing material. Accumulate these in a separate crate marked
"INSTRUMENTS" for shipment.

2.4.4 Protect all shipped materials from moisture, vibration, shock, and

heat damage while in transit or interim storage. Crates and
packages of instruments or components, which have been shipped
separately, shall be identified and marked to be traceable back to
the main equipment component.

7/13/92 10:53am
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SECTION 17871
INSTRUMENTS FURNISHED WITH MECHANICAL EQUIPMENT
ELECTRIC STEAM GENERATOR SYSTEM

PART 1 GENERAL
1.1 SUMMARY

This section defines the requirements for the supply,
installation, inspection and testing of instruments furnished
with the Electric Steam Generator GS-430-001V specified in
Specification Section 15620. It does not apply to control panels.

1.2 REFERENCES
The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B1.20.1 1983 Pipe Threads, General Purpose
{Inch)
ASME/ANSI B16.5 1988 Pipe Flanges and Flanged Fittings;

Errata - October 1988

ASME/ANSI B16.10 1986 Face~to-Face and End-to-End
Dimensions of Valves

SECTION I 1989 Boiler and Pressure Vessel Codes,
Section I, Rules for Construction of
Power Boilers

FACTORY MUTUAL (FM)
Directory 1991 Approval Guide
INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA 520 Specification Forms for Process

Measurement and Control Instruments,
Primary Elements and Control Valves

7113192 11:11am
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
ANSI/NEMA 250 1985 Enclosures for Electrical
Equipment (1000 Volts Maximum)
Rev No. 1 - May 1986
Rev No. 2 - May 1988
UNDERWRITERS LABORATORIES INC. (UL)
Directory 1991 Electric Appliance and Utilization
Equipment Directory
Directory 1991 Recognized Component Directory
UL 429 1982 Electrically Operated Valves
1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data
Specification Section 15620 Electric Steam Generator

Specification Section 16610 Electrical Requirements for Electric
Process Steam Generator

Specification Section 17870 Electric Steam Generator System
Control Panel

1.4 DEFINITIONS
BPVC - Boiler and Pressure Vessel Code
DCS - Distributed Control System
DEG F - Degrees Fahrenheit
DPDT - Double Pole Double Throw
FAT - Factory Acceptance Tests
MAWP - Maximum Allowable Working Pressure (Design Pressure)
NPT - National Pipe Thread
P&ID - Piping and Instrument Diagram
PSIA - Pounds Per Square Inch Absolute

7/13/92 11:11am
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PSIG - Pounds Per Square Inch Gauge
TFE - Polytetrafluoroethylene (Teflon or Equal)
1.5 SYSTEM DESCRIPTION
1.5.1 The system and the Seller's responsibilities for detailed system
design are defined in Article 1.5 of Specification Section 17870.
1.5.2 The documents listed below are for information only and will be
available from the Buyer upon request. '
Drawing No. H-2-123352 Piping and Instrument Diagram,
Sheet 1 System 43, Process Steam Generator and
Process Steam Distribution
Drawing No. H-2-123352 Piping and Instrument Diagram,
Sheet 2 System 43, Process Steam Condensate
System
1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.
1.6.1 Catalog cuts describing each instrument and accessory.
1.6.2 Manufacturers' installation drawings and instructions.
1.6.3 Manufacturers' operating and maintenance manuals in accordance
with Specification Section 01730.
1.6.4 Instrument data sheets simiTar to ISA 520, completed in accordance

with ISA 520 instructions.

1.6.5 Plan and elevation drawings for Seller-mounted instruments with
dimensioned Tocations for instrument and control devices,
connections to the mechanical equipment, air supply connections,
and terminal boxes.

1.6.6 Process tubing detail drawings.

1.6.7 Pneumatic tubing detail drawings.

1.6.8 Terminal box layout drawings showing location and identification
of terminals, conduit sizes and entrance locations.

1.6.9 Electrical connection diagrams (point to point wiring).

1.6.10 Bills of material for instrumentation.

7/13/92 11:11am
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1.6.11 Instrument sizing calculations and formulae including the name,
manufacturer, and serial number of any computer programs used in
sizing.
1.6.12 Seller created service descriptions.
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure - 14.3 psia
C. Qutside Design Temperature
1) Maximum Design Temperature 110 DEG F
2) Minimum Design Temperature -20 DEG F
3} Wet Bulb Design Temperature 68 DEG F
1.8.2 Operating Environment
A. Normal Indoor Temperature 60 DEG F to 104 DEG F
B. Maximum Temperature 104 DEG F
C. ReTative Humidity Not controlled
PART 2 PRODUCTS
2.1 MATERIALS/EQUIPMENT
2.1.1 General
2.1.1.1 Select instrumentation appropriate for the application, including

correct range, pressure and temperature rating, and materials of
construction to operate under the conditions of Paragraph 1.8.

2.1.1.2 Provide accessories, materials and methods of fabrication not
inciuded in this specification, but which are necessary to
complete the installation of the instrumentation.

7/13/92 11:11am
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2.1.1.3 When two or more components with the same specifications are
required, the components shali be identical (same manufacturer
and catalog number),

2.1.1.4 Electrical and electronic instruments, control devices and
components which operate at voltages greater than 30 volts or
energy greater than 100 VA shall be UL listed devices, UL
recognized components, or FM approved devices (refer to UL and
FM Directories?.

2.1.1.5 Instrument air supply will be available at:

‘ Iemperature: ‘ Tamperatnre
{Normal} - ~{Pesign) -

80 PSIG | 90 DEG F 150 PSIG 150 DEG Ff

——————

2.1.1.6 Pneumatic signals shall be 3-15 psig.

.1.1.7 Instrument wetted parts shall be specified not to deteriorate when
iy exposed to the environment used to define NEMA 4X per ANSI/NEMA
e, 250.

.1.1.8 Instrument electrical enclosures shall be Type 4X.

Ny

.1.1.¢ Electronic analog signals shall be 4-20 mAdc.

e .1.1.10 Discrete signals shall be 120 Vac.

#
N RN NN

I1.1.11 Instrument screwed connections shall be in accordance with
ANSI/ASME B1.20.1.

2.1.1.12 Provide a stainless steel tag, 18 ga. minimum, with the instrument
tag number and service descr1pt1on stamped or engraved,
permanentiy affixed to each instrument with stainless steel wire
(preferred), stainiess steel screws or rivets. Find service
descriptions in Attachments A-E or create service descriptions for
instruments not found in the attachments using the following
guidelines:

A. Maximum of 60 character length
B. General format:

Application; Limit; Variable Name (e.g., Steam Generator
. High Pressure)

7/13/92 11:11am
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Submit the Seller created service descriptions for Buyer's
approval.

2.1.1.13 Specify instruments to operate under the design temperature of the
corresponding process fluid. Fluid abbreviations can be obtained
by taking the letters in between the first and second hyphen ("-")
of the instrument's tag number in attachments A-F. Design
temperatures are as follows:

_. 't YENPERATURE -
PRC Process Condensate 390 DEG F

PRS Process Steam 390 DEG F
BFA Boiler Feedwater Additives 150 DE%FE_ 1
2.1.2 Instruments provided by Seller shall include the features 1isted
by instrument type below:
2.1.2.1 Temperature Indicators
A. Bimetallic sensing element

B. Heavy-duty, 304L stainless steel body

C. Viewing angle connection adjustable through 180°

D. 5 inch nominal dial diameter

E. Shatter resistant glass dial window

F. Accuracy of +/- 1.0% of full span

G. 1/2 inch male NPT connections for matching thermowells
2.1.2.2 Thermowells

A. 304L stainless steel body

B Body machined from single bar stock

C. Wetted surfaces polished to a 4-5 micro inch finish

D

. 1-1/2 inch 300# raised face flange process connection

T/43/92 11:11am
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2.1.2.3 Transmitters
A, Onboard microprocessor for calibration and diagnostic

information such as sensor failure, circuit board failure,
pressure range failure, and temperature range failure.

B. Non-interacting span and zero settings

c. Output driven below 4mAdc or above 20mAdc when a
malfunction is detected

D. Two-wire type
E. 2 inch integral indicator

F. Accuracy of +/- 0.5% of span (including linearity and
hysteresis)

G. Maximum zero and span drift of 2.5% per 30 DEG F

H. Radio frequency interference from 20 to 1000 MHz with a
field strength of 30 Volts per meter shall not affect the
output of a transmitter, installed with grounded conduit,
by more than +\- 0.1% of span.

I. 304L stainless steel wetted parts
J. 1/2 inch NPT electrical conduit connections
K. 1/2 inch NPT process connections

2.1.2.4 Level Gauges

Specified in accordance with ASME BPVC Section I
Rated at 1000 psig at 100 DEG F
3/4 inch NPT gauge body connections

o o m >

Matching gauge cocks
2.1.2.5 Gauge Cocks
A. Specified in accordance with ASME BPVC Section I

B. Rated at 3000 psig at 100 DEG F
C. 3/4 inch NPT solid shank tank connections

7/13/62 11:41am
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D. 3/4 inch NPT spherical union gauge connection
E. 304L stainless steel wetted parts

2.1.2.6 Switches
A. DPDT contacts

B. Contacts rated for 2 Amps at 120 Vac through a resistive
load

C. 304L stainless steel wetted parts

D. 1/2 inch NPT conduit connections

E. Repeatability 2.0% of full span
2.1.2.7 Control Valves

A. Fail in a safe position as shown on P&ID Drawings
H-2-123352, Sheets 1 and 2

Flow direction permanently engraved on body

. 304L stainless steel body

Corrosion and abrasion-resistant trim material

Flanged end connections per ASME/ANSI B16.5

B
C
D
E. No asbestos
F
G End-to-end dimensions per ASME/ANSI B16.10
H

Lubricator and isolation valves for sliding stem valves

I. Matching actuator sized using maximum pressure drop across
valve

J. Valve travel position graduations marked with "OPEN" and
"CLOSED" at full travel limits

K. Filter-regulator with output air gauge

L. Stem close position within 1.0 percent of full travel when

tested with bench set pressure

7/13/92 11:11am
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2.1.2.8 Solenoid Valve

A. 3-way
B. Direct-acting
C. 1/4 inch NPT process connections
D. 1/2 inch NPT conduit connection
E. Coil rated continuous-duty Class H as defined in UL 429
F. 120 Vac, 60 Hz coil actuation signatl
G. NEMA 4X coil enclosure
H. Vented port opens upon deenergization
I. Bug-proof screen on vented port
J. 304L stainless steel body
2.1.2.9 Pressure Indicating Controller
A. Indicator with setpoint indication
B. 304L stainless steel body
C. 304L stainless steel wetted parts including Bourdon tube
D. 304 or 316 stainless steel movement
E. Local auto-manual switch
F. Accuracy of +/- 0.5% of calibrated span

2.1.2.10 Conductivity Analyzer

7/13/92 11:11am

Accuracy +/- 1.0% of range

0.01% / DEG F temperature stability

4-20mA output

Auto-calibration using an internal reference resistance

NEMA 4X housing
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F. Internal diagnostics sensing circuitry malfunctions and
open or shorted electrode status
G. 316 stainless steel flow-through conductivity cell
2.1.2.11 Pressure Indicators
A. 4-1/2 inch dial
B. 1/2 inch male NPT process connection
C. 304L stainless steel wetted parts including Bourdon tube
D. 304 or 316 stainless steel movement
E. Vibration dampening
F. Blow-out back
G. Accuracy of +/- 0.5% of maximum reading over full-scale
2.2 FABRICATION AND MANUFACTURE
2.2.1 Instrument Mounting
2.2.1.1 Mount and support instruments and equipment in accordance with
manufacturers' installation documents and Contract Drawings.
2.2.1.2 Adjustments shall be readily accessible, instruments and
components shall be replaceable without disturbing wiring or other
equipment.
2.2.2 Piping

Instrument pneumatic signal tubing shall be Type 316 stainless
steel. Fittings shall be Type 316 stainless steel, Swagelok or
equal. TFE tape shall not be used to seal threads of pneumatic
instrument piping.

2.2.3 Wiring
Wiring material and installation methods shall comply with Section
16610.

2.3 FACTORY ACCEPTANCE TESTS

2.3.1 Prepare a Factory Acceptance Test (FAT) procedure and submit it

for approval. Include:

7/13/92 11:11am
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Inspection/tests to demonstrate that the fabrication and
assembly of the materials and equipment meet the require-
ments of the design drawings and specifications.
2.3.2 Inspect and test the instrument installations according to the
Buyer approved FAT Procedure.
2.3.3 Submit a report confirming that the inspection and testing has
been completed and the results.
2.4 PACKAGING AND SHIPPING
2.4.1 Reinstall shipping stops which were removed for calibration and
testing.
2.4.2 Provide temporary additional shipping supports for instruments and
equipment to be shipped mounted on mechanical equipment.
2.4.3 Repack loose instruments and equipment, inciuding those removed
from mechanical equipment for shipment, in the manufacturer's
original packing material. Accumulate these in a separate crate
marked "INSTRUMENTS" for shipment.
2.4.4 Protect all shipped materials from moisture, vibration, shock, and

heat damage while in transit or interim storage. Crates and
packages of instruments or components, which have been shipped
separately, shall be identified and marked to be traceable back to

the main equipment component.

PART 3 EXECUTION
{Not Used)

END OF SECTION

7/13/82 11:11am
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ATTACHMENT A
FURNISHED INSTRUMENTS - ELECTRIC STEAM GENERATOR
Steam Generator Water Level LIT-PRS-006
Steam Generator Pressure PIT-PRS-008
Steam Generator Water Temperature TI-PRS-009
Steam Generator Water Temperature TW-PRS-009
Steam Generator Level LG-PRS~011
Steam Generator Backpressure PV-PRS-014
Steam Generator Backpressure ‘ PIC-PRS-014
Steam Generator Qutlet Emergency Shutoff HY-PRS-014
Steam Generator Shutdown High High Pressure PSHH-PRS-007
7/13/92 11:11am ATTACHMENT A
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ATTACHMENT B
FURNISHED INSTRUMENTS - CHEMICAL FEED TANK

e RVICE. DESCRIPTIO AG NUMBE?
I Circulation Pump A Discharge Pressure PI-PRC-032-2 l
| circulation Pump B Discharge Pressure PI-PRC-030-1 |
oo
0y
oF
LF3
P~
¥
¥
s
fion
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ATTACHMENT C
FURNISHED INSTRUMENTS - BLOWDOWN TANK
Blowdown Tank Level LG-PRC-039
71392 11:11am ATTACHMENT C
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ATTACHMENT D
FURNISHED INSTRUMENTS - CIRCULATION PUMPS

ITAG NuMBER

, Chemical Feed Tank Level {G-BFA-001 I

H Chemical Feed Tank Low Level LSL-BFA-004 "

B

7113/92 11:11am ATTACHMENT D
P33A-17871 Page 1 of 1
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ATTACHMENT E
OTHER FURNISHED INSTRUMENTS
R SERVICE DESTRIPTION 0 500 L rAG NOMBER
Steam Generator Water Conductivity l CIT-PRC-031 “
Steam Generator Water Conductivity I CE-PRC-031 ||
7/43/92 11:11am ATTACHMENT E
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SECTION 17871A
SAFETY CLASS RELIEF VALVES
FURNISHED WITH ELECTRIC STEAM GENERATOR
(SAFETY CLASS 1)

PART 1 GENERAL

1.1 SUMMARY
This section defines the requirements for the supply,
installation, inspection and testing of two safety class relief

valves PSV-PRS-081 and PSV-PRS-086 furnished with the Electric
Steam Generator specified in Section 15620,

1.2 REFERENCES
The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B16.5 1988 Pipe Flanges and Flanged Fittings;
Errata - October 1988

SECTION 1 1989 Boiler and Pressure Vessel Codes,

Part PEB Section I, Rules for Construction of Power
Boilers

SECTION III, 1989 Boiler and Pressure Vessel Codes,

Division 1, Section III, Rules for Construction of

Subsection ND Nuclear Power Plant Components, Class 3
Components

INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA S20 1981 Specification Forms for Process
Measurement and .Control Instruments,
Primary Elements and Control Valves
1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 15620 Electric Steam Generator

7/13/92 11:16am
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1.4 DEFINITIONS
BPVC - Boiler and Pressure Vessel Code
DEG F - Degrees Fahrenheit
FAT - Factory Acceptance Tests

1.5 SYSTEM DESCRIPTION
(Not Used)

1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Catalog cuts describing each relief valve and accessories.

1.6.2 Manufacturer's installation drawings and instructions.

1.6.3 Manufacturer's operating, and maintenance manuals in accordance
with Specification Section 01730.

1.6.4 Instrument data sheets similar to ISA S20, completed in accordance
with ISA S20 instructions.

1.6.5 Instrument sizing calculations and formula including the name,
manufacturer, and serial number of any computer programs used in
sizing.

1.6.6 FAT procedure.

1.6.7 Inspection/Test Report in accordance with Paragraph 2.3.

1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

7/13/92 11:16am
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C. Outside Design Temperature

1) Maximum Design Temperature 110 DEG F

2) Minimum Design Temperature -20 DEG F

3) Wet Bulb Design Temperature 68 DEG F
1.8.2 Operating Environment

A. Normal Indoor Temperature 60 DEG F to 104 DEG F
B. Maximum Temperature 104 DEG F
C. Relative Humidity Not Controlled

PART 2 PRODUCTS
2.1 MATERIALS/EQUIPMENT
2.1.1 General

. When two or more components with the same specifications are
Kh required the components shall be identical. (Same manufacturer
and catalog number.)

2.1.2 Steam Safety Relief Valves shall include the features listed
below:

A. Meet requirements of ASME BPVC Section I, Part PEB and
Section II1I, Subsection ND.

1312875.043

B. No "N" code stamp required.
C. Cast carbon steel body.
D. Flange end connections per ASME/ANSI B16.5.

E. Each valve sized for 100 percent relieving capacity without
chattering.

F. System design temperature of 390 DEG F.
2.2 FABRICATION AND MANUFACTURE
(Not Used)

71392 11;16am
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2.3 FACTORY ACCEPTANCE TESTS (FAT)
2.3.1 Inspection/tests to demonstrate that the fabrication and assembly

of the materials and equipment meet the reguirements of the design
drawings and specifications.

2.3.2 Inspect and test the relief valves according to the Buyer approved
FAT Procedure.

2.3.3 Submit a report confirming that the inspection and testing has
been completed and the results.

2.4 PACKING AND SHIPPING

2.4.1 Repack relief valves in the manufacturers' original packing

material. Accumulate these in a separate crate marked
"INSTRUMENTS" for shipment.

2.4.2 Protect all shipped materials from moisture, vibration, shock, and
heat damage while in transit or interim storage.

PART 3 EXECUTION
(Not Used)

END OF SECTION

713792 11:16am
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